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ABSTRACT 


This thesis focuses on Navy Transportation Time 
performance from ship date to receipt date. The object is 
to compare data from a sample of non-mechanized ships with 
summary statistics from the Requisition Response Time 
Management Information System. The research effort is 
directed toward identifying statistical differences between 
the two sources of data. The analysis concentrates on five 
major data groups: Transportation Time by consignee, 
deployment status, modes of shipment, issuing stock point, 
and Issue Priority Group. The conclusion notes significant 
differences in Transportation Time performance among the 


groups. 
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I. INTRODUCTION 


A. BACKGROUNDSAVDMOBIJECTIVES 

Transportation Time is a measure of supply system 
performance. The Navy measures Transportation Time from the 
date material is shipped from a stock point until it is 
received by a supply customer. The framework for 
Transportation Time determination within the Defense 
Ei anapeeencien System and the military services is governed 
by the Defense Logistics Standards System which provides 
common communication, policy, and procedures for users of 
defense logistics information. 

Part of this system is the Uniform Material Movement 
and Issue Priority System (UMMIPS) which prescribes standards 
for Transportation Time for all requisitioners and) procesaem 
of Department of Defense cargo. Transportation Time 
performance is measured against these standards in order to 
evaluate supply system effectiveness in support of national 
defense. Research on methods of measurement and evaluation 
of performance assists defense logistics managers in 
contingency planning, problem identification, and system 
improvement. 

The Navy currently uses the Requisition Response Time 
Management Information System (RRTMIS) to collect, analyze, 


and report transportation information. A true picture of 


Navy UMMIPS compliance is not being obtained because receipt 
darator thie computation»®of Transportation Time» is 
incomplete. Specifically, data from over 400 non=-mechanized 
ships are not included in the RRTMIS data base. 

Thiss thesis concerns the results of an analysis of data 
obtained by a survey of non-mechanized ships. Of particular 
concern is how the survey data compare with similar RRTMIS 


data. 


Bee OrE, LIMITATIONS, AND ASSUMPTIONS 

The scope of the research focuses on comparison of the 
RRTMIS and fleet sample means, analysis of variance among 
subgroups of both data sources, and multiple comparisons to 
determine specifically which groups were statistically 
different from others. Subgroups analyzed include service 
consignee, deployment status, modes of shipment, issuing 
stock point, and Issue Priority Group. Inferences and 
conclustons are drawn from facts resulting from the analysis. 

Research concerning the interdependency of Transportation 
Time performance, Total Requisition Time, and the subgroup 
variables is beyond the scope of this study due to time 
constraints. The data have been made available in appendices 
GOmmmesetinesiS to facilitate further research. 

inewerescearen is also constrained by circumstances 
surrounding the fleet survey. The professionalism of 


Strmicardestpply Ofticers and their staff is relied upon in 


providing accurate and unbiased survey responses. The mobile 
and out of reach aspect of deployed ships and submarines is 
of concern in obtaining adequate survey response rates. 

These constraints are considered to have made no significant 
effect on the outcome of the research, however. 

Several important assumptions are made in the analysis. 
It is assumed that the source data in the survey responses is 
valid. In other words, if the mode of shipment reported for 
a requisition was Mode "9" it is assumed that that mode 
was,in fact, used in moving the material to its consignee. 

It is assumed that if a survey indicates the ship was 
deployed that it was deployed for the entire period being 
considered. Similarly, if a ship indicates it was undergoing 
Integrated Logistics Overhaul it is assumed that it spent the 
entire period in that status. 

It is also assumed that the surveyed fleet sample is 
representative of the population of non-mechanized ships in 
the Navy, and that the RRTMIS Transportation Time Report 
Statistics are accurate. 

Important statistical assumptions germane to this study 
such as the Central Limit Theorem and the equality of 
variances of data in the different groups are discussed in 


the Chapter V analyses. 


C. SUMMARY OF FINDINGS 
This thesis makes three major findings. First, 
Significant differences among the RRTMIS and fleet sample 
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means exist in the service, deployment, mode of shipment, 
Saccia point, and overall) priority senoups. Ihe RRTMIS 
statistics do not generally describe the sample data well. 

second, mechanized customers tracked by RRTMIS 
experienced longer mean transportation times than those for 
shipment to the fleet sample ships. Specific differences for 
each data group are presented in Chapters V and VI. 

Third, ships in the fleet sample generally received a 
higher percentage of shipments on time relative to the UMMIPS 
pies standards... Am exception is that surface modes of 
shipment exhibited higher percentages of shipments on time in 


the RRTMIS data than in the data from the fleet sample. 


D. ORGANIZATION 

ies tnesits 1S divided into an introduction, two 
background chapters, two chapters of research and analysis, 
and a final chapter of conclusions. The two background 
chapters are organized to be read from the general to the 
specific. Chapter II provides an overview of the Department 
of Defense supply and transportation systems and introduces 
the reader to four major components of the Defense Logistics 
Seandaudeoystem-. Emphasis is placed on UMMIPS and Navy 
relationships. Chapter III explains the current framework 
Pomecollectimo sand evaluating transportation measurement 


data. Interfaces between Defense and Navy data bases are 


discussed, leading to a summary of RRTMIS issues relating to 
Trans pont et lem alana. 

Chapter IV describes how the fleet survey was conducted 
and summarizes the responses. A discussion of the approach 
to the data is provided, along with a rationale for the 
methods that were used. Chapter V subjects the data to the 
statistical methods and analyzes the Tesi ts 1 oceans oe 
five variables previously mentioned. Chapter VI briefly 
Summarizes conclusions reached in the analyses. 

Four appendices are also included. Appendix A provides a 
glossary of Navy logistics acronyms and terms used throughout 
the study. Appendix B is the RRTMIS report used for the 
emoeup Comparisons in Cn. Vl Appendix © 1s a Ist ceuene 
non-mechanized ships which were surveyed. Those ships which 
responded are marked with an asterisk (*). The tabulated 
data from the survey comprise the fleet sample provided in 


Appendix D., 


LO 


II. BACKGROUND 


wars DEP iNoe SUPPLY SYSTEM 

fice on “ate a limtary Services has traditionally been 
responsible for its own logistics support. Over the years 
duplication has arisen in routine and common supply 
activities among the services. Recognizing this fact, the 
Department of Defense (DOD) has centralized many of these 
functions through various organizations and agreements. The 
Secretary of Defense, the Joint Chiefs of Staff, and the 
military Services control the management and operation of 
these functions. 

The largest DOD supply organization is the Defense 
Logistics Agency (DLA). Its mission is to provide effective 
Oemeartee stipport inthe areas of contracting, Supply contract 
fers tratilon, and technical services to all the military 
Services, and to Federal civilian agencies and foreign 
governments as assigned, and to provide that support at the 
lowest feasible cost to the taxpayer [1:106]. The DLA‘s 
aCETVities are coordinated with the Joint Chiefs of Staff and 
controlled by the Assistant Secretary of Defense (MI&L). The 
agency is responsible for about two million items used Dy the 
military Services and other agencies. The DLA primarily 
manages consumable supply items such as food, clothing, 


medical and general supplies and spare parts. 


1] 


These items are warehoused and distributed through six DLA 
supply centers and six supply depots. 

The DLA and other DOD organizations work closely with the 
Services on supply matters. The Services’ leading material 
management organizations are depicted in Figure ITI-1l. (It is 
interesting to note that the Navy has recently restructured 
its logistics organization in an effort to streamline its 
acquisition process. The Navy Material Command (NAVMAT) 
which includes 70 percent of the Navy's civilian personnel 
and obligates 64 percent of the budget was disestablished in 
May 1985 [1:122]. The NAVMAT actavities were pedvoreupmecd 
within the various systems commands which now report dasiec tik 
to the Chief of Naval Operations.) Supply tradinronale 
includes consumables, equipment, repair parts, storage, and 
services of maintenance, preservation, packing, distribution, 
ald: transtort a2 tiem, 

Efforts to create a consolidated defense transportation 
agency have repeatedly failed because the Services resist 
giving up control of their respective systems. Instead, a 
transportation triumvirate has evolved to meet the dynamic 


needs of the Services: The Defense Transportation System. 


B. THE DEFENSE TRANS POR AT LO NS aoeas 
Transportation requirements throughout DOD are provided 
by the Military Airlift Command (MA@Qe thes ili tary (Seatleare 


Command (MSC), and the Military Traffic Management Command 
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Pare msb=— ts) Material Commands of the Services [2:17] 


ms) 


(MTMC). These Transportation Operating Agencies (TOAs) 
operate under the Departments of the Air Force, Navy, and 
Army, respectively. Each command acts as the single manager 
for the particular transportation provided and either 
purchases transportation service from commercial carriers or 
arranges shipment via DOD organic transportation systems. 
The three TOAs are collectively referred to as the Defense 
Transportation System (DTS) but there is no single agency or 
command which controls allwoer VCUMtranspereat: oo. 

MTMC and MSC work together to move cargo from shippers to 
ultimate consignees for surface export shipments. MTMC 
clears and books surface cargo into the DIS and performs the 
necessary terminal operations and documentation for onward 
movement to the point of debarkation or consignee. MSC 
provides the framework for sealift capability through 
negotiation of container and shipping agreements with ocean 
carriers. The MSC also provides) actual nwimeary  oed meee 
through the use of USNS vessels. 

MAC™1s the principal tramsper ter oh om eapkiemeranoia 
shipments, with the Services and MIMC playing supporting 
roles. MAC provides airlift capabilityeand operates aes 
terminals necessary to move expedited cargo. MTIMC supports 
air movements by acting as the interface between the shippers 
and the MAC terminal operator. MTMC also resolves packaging, 


documentation and other problems [3:10]. 
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Although MIMC, MAC, and the Navy openmaste their own 
shipping terminals, aerial ports, and shipyards, the Navy and 
Hiern particulag rely exmensively on counterpart nesommeecs 
Pmane private sector. New construction for the yNavy is 
accomplished entirely in civilian yards, and the bulk of 
ocean cargo directed by MIMC passes through civilian piers 
and container terminals [4:5]. 

The DTS exists as a significant DOD transport system with 
its own air freight and passenger service (MAC), a shipping 
mane MoO), and a container and rail service (MTMC). The 
resulting multi-service coordination required to operate this 
service could not be obtained without standardization of 


information systems. 


ne VERE SReEOGISTICS STANDARD SYSTEM 

standard logistics systems, programs, policy and 
AdmInPstpatwvon gvithin DOD for functional areas.such as 
Pisa lOgune, InNVeluOrys Management, contracting, storage, 
supply support and transportation are collectively called the 
Defense Logistics Standard System (DLSS). These systems and 
policies are uniformly implemented at all levels within and 
between DOD components. The DLSS provides common data 
languages and procedures through standard forms, formats and 
codes to facilitate compatibility among users of defense 


logistics information. An in-depth discussion of all DLSS 


Ih 


programs is beyond the scope of this study. However, the 
principal aspects of four major systems are germane and are 
presented here to facilitate a better understanding of the 
discussion in later chapters. Figure [II-2 illustrates the 
primary DLSS relationships discussed below. 
eee TR 

Military Standard Requisitioning and Issue Procedures 
(MILSTRIP) require uniform documents, formats, codes, and 
time standards for the processing of logistics data. These 
data include material requisitioning, supply status, issue, 
receipt, and disposal codes. High-speed automated data 
processing is made possible through the MILSTRIP via DOD 
automated addressing and information network technology [5]. 
Figure II-3 is an example of a MILSTRIP material issue and 
receipt document. 

2 SNE Swag 

Military Standard Transportation and Movement 
Procedures (MILSTAMP) draw data from MILSTRIP to move cargo 
into and through the DTS worldwide. MILSTAMP data elements, 
formats and priority policies are also fully standardized 
with the other MIL-systems. In order to accomplish thisee 
MILSTAMP focuses on three areas: capacity planning, movement 
control, and performance measurement. 

At each shipping activity, warehousing and 
transportation planning input is fed into a standard 


automated data processing system. These data are used 


16 


OFF Gee Or SPE SECRETARY OF DEFENS#H 


SERVICE, CHI EWS 


MiLSiEe 
-Measures and Reports 
-MIES TRIP Performance 
-MILSTAMP Effectiveness 


MILSTAMP UMMIPS 
-Capacity Planning -Orders Requirements 
-Movement Control -Processing Standards 
-Quality Assurance -Movement Standards 

Mei S TR ee 


-Standardizes Documents 
-Requisition/Issue/Receipt 


aire ePrinerpal DLSS Programs [12153-156] 





OrOlL E10 AT ZOLON'S 


(31SNVHXI WINN 
1 8F€l WHOI 00 


O3SN 38 AVW PO NVF E40 NOIIOS bi YYW I 












OL JIMVISHVHD NOILYIHODSNVHL Ft 


> EWdHS dO AdOW 


(31V¥0 ONY) JHAIYNOIS S.43AIS9IY HO BMY ONIOV 1/8 bt 








SSIHOOV NOWVNILSIO LSHId 





O3ddIHS J1Vd 








IZEE GOZS 6666 £0Z% ! 
d LHS WOId! ! 





S¥YVWIY 
































xL9 Wi SY Ol 4 
SIED Lx Wd Ob ; 
NONLVI01 ISNOHIYYM LvO UNV AB OISNOHIYYM 31¥0 ONY AB GINIVd 2 a 
JECT VT" 

ECT AT | 3 








(SIMINIVINOD 40 IdAL 31V¥0 ONY AB 03193135 


“Tl YW" 


JUN LY TONIWON W311! 


SHOISM WI1OL 


‘d0d O COW 















VWVONTHE 















31v0 ONY AG OILIIdSNI 
JYNLY FINSWON NOH VOISISSY 19 LH9IZ84 (031SINOIY ATIWNIDINO W3LI) YLVO JLALILSANS 


Jim La | ll 7. 3 
ONO9 wovd | ODYYo 
ALINYAD | Lv LN3WN900 Ivy LHOIIH J4WN J4N LING } 40 3dAL NOI1¥901 3SNOHIYM 
9 
LiY SOdd ACT VINVGS HM wast Ga LNAO ATddlseivayn 
39nd Wwiol 193roud | 404 WHY O1 dIHS WOHS O3ddIHS 



























LLTOOOOANVV96S OG Ad UNVGSOFA M LOOET8Z7LOLZSAUOCOOOVAXXSCHCCSOLOSLO6SAZONVSYV 
S19] Sy¥v1100 : 70 23 193 | NOILNE : Ssavday aE WIY3S 31vO = | YINONLISINOIY 2 fe o0V NiIN 3S4 ; woud | N30! 
Od JINN | fa | o.03¥ |=" | -rodd { 1HISIO JONNII~ | aywinawatddns 1~ HAWON INIWNI00 ALUNVAD % YIGWIIN ¥O0LS lu 300 


EREL EEE EERE > pbs hi Pb PPE seb PPPP Pr PEEEFEPDEBEEEREPPEEPrEEEE P| EEEFEE 


DD Form 1348-1 Issue/Receipt Document 
18 


Figure I[-3. 


iemmely by all military shipping a@etivities to prepare 
processing documentation. Military movements are then 
planned and coordinated to prevent saturation of DTS 
Gapacity. 

Processing documentation is also used for movement 
control. Summarized information provides a basis for air and 
surface shipment clearance authority as well as diversion 
decisions based on priority, weight or» mode of shipment. 

The effectiveness of cargo clearance, booking, 
terminal operations and documentation is dependent upon 
timely and accurate data. MTIMC has administrative 
responsibility for MILSTAMP quality control. The MTMC 
"compliance program" stresses availability of MILSTAMP 
documents and data to DTS users for analysis and corrective 
qailonetl:155]. 

Sie peeves oly 

A standard method for measuring MILSTRIP supply 
System performance and MILSTAMP transportation effectiveness 
is provided by the Military Supply and Transportation 
Poeeratemon Procedures (MILSTEP). MILSTEP traps pipeline 
performance and in-transit data for analysis and reporting to 
mmentony comtrol points, the Service secretaries, and the 
secretary of Defense. 

The Secretary of Defense assigned responsibility for 
Cresadministration of MILSTEP to DLA and also created a 


ieee wcenmeral Data Collection Point (CDCP). The CDCP 


uo 


provides data processing support to DOD and Service/Agency 
Central Processing Points (CPP). The Air Foreceuiocmecac. 

Command operates the CDCP, which collects, processes, and 

distributes in-transit data to each agency CPP [6:1]. 

The primary objective of MILSTEP is to measure supply 
and transportation performance against the time standards 
listed in the Uniform Material Movement and Issue Priority 
System UM PS) 

a. —UMMIPS 

The Uniform Material Movement and Issue Priority 
System (UMMIPS) prioritizes material requirements based on 
urgency of need and regulates cargo movement within the DTS. 
The UMMIPS helps satisfy the need to identify the relative 
importance of competing demands for logistics system 
resources such as transportation, warehousing, document 
processing, and material inventories. The system also 
establishes guidance for the ranking of material requirements 
and incremental time standards for requisition processing and 
material movement. Performance time frames are spelled out 
for the various priority designators; however, the times are 
dependent upon and assume the physical availability of the 
necessary resources [{1:156]. 

The UMMIPS applies to all requisitioning, issue, and 
movement of material within DOD. The systemr is used to 


ensure that material is provided to users considering its 
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military importance, urgency of need, and other management 
GComeiderations swehasscosre| 7 ol ]}x 

The UMMIPS ranks requisitions and movement actions by 
competing demand. A matrix combining the user's Force / 
Meeivity desipnator (FAD) and Ursency of Need Designator 
(UND) is used to derive a single Priority Designator (PD). 
Rhegmesttioners code the PD onto a MILSTRIP document whch is 
then given the appropriate issue, shipment and transportation 
hamdiane by the DIS. Figure I1I1-4 shows the relationship of 
the FAD and UND to the PD. 

The Force/Activity Designator (FAD) is assigned by 
the Secretary of Defense, the Joint Chiefs of Staff, or by a 
DOD component and indicates the mission essentiality of the 
user. The lowest FAD required to indicate the relative 
importance of the unit is asSigned. Figure II-5 is a brief 
Qitlime ot FADedefinitions [7]. 

The Urgency of Need Designator (UND) is determined by 
the user based on UMMIPS criteria definitions. The Chief of 
Naval Operations tasks FAD assigners and the Navy systems 
commands with UMMIPS performance review related to the 
assignment of PDs by users. The vehicle for the review is an 
extensive reporting system which focuses on control of PD 
assignment abuse and does not consider logistics system 


timeliness. Figure II-6 gives some examples of UND criteria 
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(Relating Force/Activity 


FORCE/ACTIVITY DESIGNATOR 


PRIORITY DESTGNAPORS 


Designators to Urgency of Need) 


URGENCY OF NEBR DESIGNATOR 


FAD A B G 
I ------ - on O4 i 
Il ------- Os 05 We 
III - ---- - - 8) 06 Ls 
IV ------ - O07 O09 14 
V - - - -- = = 08 10 15 
Figure [1-4. Derivationvof Prior We eve sa ore worse) 
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FAD ie 
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FAD IV: 


FAD V: 


FORCE/ACTIVITY DESIGNATOR (FAD) 


Po tomec, NCElvity Is a Ulit, Organization, or 
installation performing a function or mission. 
lt may be a body of troops, ships, or @ircra ie, 
Or a combination thereof. 


A FAD is a Roman numeral (I through V) assigned 
by the Secretary of Defense, the Joint Chiefs 
(usiedatt mor a svOD component to indicate the 
fesohon cssentiality or sa Unit, OFeamization 
Pista eeatlOne project, or program to meet 
national objectives. 


FAD I assignments are reserved for those units, 
projects, or forces which are most important 
[Unie In ee Opinion of the Joint Chiefs 
of Staff and as approved by the Secretary of 
Defense. 


FAD II will be assigned to U. S. combat, 
combat ready, and direct combat support forces 
deployed to or operating from areas outside the 
50 states and adjacent waters, Panama, and such 
other areas as may be designated by the Joint 
Ghietssot Seatf. 


FAD III will be assigned to all other combat 
ready and direct combat support forces outside 
CONUS not included under FAD II, and CONUS 
forces being maintained in a state of combat 
readiness for deployment to combat prior to 
Deployment (D) plus 30 days. 


FAD IV will be assigned to U. S. Forces being 
maintained in a state of combat readiness for 
deployment to combat during the period D plus 
SGmdays to UD plus 9O days. 


FAD V will be assigned to all other U. 5%. 
Pimecswormackivities including stati, admin- 
TStiwetive, and base supply type activities. 


Putte wli=5. "“Sxcerpts from FAD Definitions [7] 


ras 


UND 


CRITERIA FOR DETERMINING URGENCY OF (EE DSDESIGNATOR UD 
DE INGE DON 


- Requirement is immediate. 


- Emergency requirements for weapons, equipment, or 
materiel for immediate use without which the ship 
concerned is unable to perform assigned primary 
operational mission. 


- Required for immediate use to eliminate an existing 
work stoppage of a pacing or controlling phase of 
an overhaul or rework schedule at industrial or 
production activitves manwede tue Me dery ill. Os 
maintaining ships, aircraft, weapons, or other 
mission essential equipment. 


- Requirement is immediate, or it is known that such 
requirement will occur in the immediate future. 


- Items required for immediate end use, the lack of 
which is impairing the operational capability of 
the ship concerned. 


- Required for immediate use to effect replacement or 
repair of essential physical facilities of an 
industrial/productionm Activity wav wenour whien the 
capability of the activity to perform assigned 
mission is impaired. 


- Required for scheduled maintenance, manufacture, or 
replacement of all equipment. 


- Required for replenishment of stock to meet author- 
ized stockage objectives. 


- Required for purposes not specifically covered by 
any other UND. 


Figure [1=-6.  Exeerpts 4rom UNUMGr ater ele 


24 


The UMMIPS establishes time standards for 
performance. The objective of the UMMIPS time standards is 
to provide guidance for satisfying customers’ demands within 
the cumulative time prescribed for a given PD. Total delay 
time is the elapsed number of days from the date of a 
requirement until the requirement is met. This is commonly 
expressed as Total Requisition Time: Requisition Date to 
Receipt Date. Each processing function within this total 
delay time has been given a segment. Time standards for each 
segment are to be met or surpassed by each processing 
activity. The UMMIPS time segments are shown in Figure I[I-/. 
It is important to note that the time standards are additive. 
For example, the Total Requisition Time standard for a PD 03 
requisition for delivery to a continental Unites States 
(CONUS) customer is seven days [7]. 

System Administrators for MILSTEP are assigned by 
each of the Services. The Fleet Material Support Office 
(FMSO) is the Navy's MILSTEP System Administrator and Central 
Peoeesccime Font (CPP) [S212]. FMSO develops and coordinates 
the performance data collection system used to gauge 
logistics system timeliness against the UMMIPS standards and 
produces effectiveness reports. The Navy Supply systems 
Command then coordinates Navy MILSTEP reports made to the 
Secretary of Defense. In this way, the Defense Supply System 
interacts Wren the Dis and the Services to provide and 


monitor material support. 
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UMMIPS TIME STANDARDS 


TE SEG hE Nad TIME STANDARD IN DAYS 
FOR PRIOR RES UGN AMO RS : 
O1-03 04-08 Ok 15) 


A. Requisition Submission ] it Zz 
B. Passing Action* ] 1 2 
C. Availability Determination* l 1 3 
D. Depot/Storage Site Processing* l 2 8 
E. tIransportatiog, Held mane S: 6 leg 


CONUS Int ransit 


F. Overseas Shipment/Delivery to: 
-~Alaska, Hawaii, South America, 4 4 38 
Caribbean, North At Pameae 
-No. Europe, Mediter, Africa 4 4 43 
-Western Pacific 5 5 a3 
-Middle East 4 4 Oe 


G. Receipt Takeup by Requisitioner 1 I 3 
*Subchart for Storage Sites fnocessine | seenencs (SeuiGeancmes 


For ICP and StockePoinmpenct tone 


B. Passing Aceon 1 i 2 
C. ICP Availability Determination l 1 3 
D. Depot/Storage Site Processing 1 2 8 


For Stock Point (oF) Micron Ot: 


C..-SP Availaba lupe er masna eaon i l 5 
D. Depot/Storage Site Processing l 2 8 


**Subchart for Transp Hold and COMES Intranste | oeementay 


Transport ato nmi ofldmen 1 S 7 
CONUS Sint pansies 2 3 6 


Figure Il=/..) UMMIPS ime eieainidiar cs mee 
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TIT. MEASURING TRANSPORTATION PERFORMANCE 


ee Te MILSTEP DATA BASE 

mre MIiLSTEP are intended to provide a Standard method for 
measuring supply system performance and transportation 
effectiveness throughout DOD. This is accomplished by 
producing DOD-wide logistic performance measurement reports 
from the MILSTEP data base. These reports are used for: 

i val dating alive UMMIPS time standards. 


2. Evaluating performance against the UMMIPS time 
standards. | 


3. Determining supply system workload and material 
avad sap lacy . 


4. Providing in-transit data to support transportation 
pala mimpiimien ) (9522/20) \.. 


When the Secretary of Defense assigned responsibility for 
the administration of MILSTEP to the Defense Logistics Agency 
momeoogeea MILSITEP Central Data Collection Point (CDCP) was 
thoes ceede ees he CUCP provides data processing support to 
DOD and Service/Agency Central Processing Points (CPP). The 
Air Force Logistics Command (AFLC) operates the CDCP and 
devmeliopse the MILSTEP data base. Receipt, lift, and release 
data is collected from MAC and MTMC via the Defense Automatic 
Addrescesme Syaetem (DAAS). The CDCP forwards an In-transit 
Eopemecond stikesto seach CPP for processing in cong wac taken 


with Service/Agency data. 


JM 


The MILSTEP and military Service tEranmepertaemonea eee 
used by the Defense Logistics Standards Systems Office 
(DLSSO) to generate reports of interest to the Assistant 
Secretary of Defense (Comptroller jon 

A significant limitation. of MagESI EP 15 sche ina | 
material receipt data are not included. This is because 
MILSTEP loses visibility of movement and receipt data after 
the material is offered to a Transportation Officer for 
shipment. To provide this input, the Service CPPs collect 
data from within each agency. Sigmethe Navy. MEbSmar 
coordination of in-transit data is assigned to NAVSUP, and 


further delegated to SPCC and FMSO [8:12]. 


eee cle diiiblbos: 

The Navy uses the Requisition Response Time Management 
Information System (RRTMIS) to supplement the MILSTEP data 
base. In addition to providing a means to gather and report 
information to higher authority, the wletimate coal or KRiaE. 
is to be able to relate performance and cost tradeoffs 
[8:14]. This information can serve as invaluable budget 
leverage because it highlights resource deficiencies which 
cause problems in Navy transportation. 

RRTMIS data is collected to provide a baseline for 
measurement of Requisition Response Time (RRT). RRT is the 
time from the date a requisition 1S intreduced into the 


supply system until the material receipt is taken up on the 
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requisitioner’s inventory records. The RRTMIS attempts to 
break RRT down into its UMMIPS time segments so that system 
performance will be visible between each transaction point. 
These snapshots may then be used to identify and correct DOD 
and Navy transportation problems by focusing resources on 
system bottlenecks in a timely manner [7:3]. 

Imn—-services@ata collection procedures aremnot 
standardized among CPP's and each military Service performs 
Biesenuunet ions differently...The following discussion of 
RRIMIS procedures relates only to the Navy. 

RRTMIS is based on data that is readily available from 
MILSTEP and Navy automated sources. Customer receipt data is 
submitted to FMSO from all mechanized fleet units using the 
Shipboard Uniform Automated Data Processing System (SUADPS). 
Issue and shipping data is also gathered from Navy stock 
points through the Uniform Automated Data Processing System 
nome oteOoek roints (UADPS—-SP) [8:13]. Figure III-1 shows the 
bOmemor MeO in matehing data from MILSTEP and SUADPS to 
produce the RRTMIS data base. 

tajtamecliected by RRIMIS include transportation document 
control numbers, transaction dates, origin and destination 
Codes, priority designators, shipment modes, and stock 
numbers. Figure III-2 depicts the various inputs which are 
ttmeeneiy wsed by RRIMIS [8:14]. Miscellaneous requisition 
data which are not readily obtainable from non-SUADPS 


Glom=mechanized) activities are still excluded. 
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Figure III-1. Performance Evaluation Roles [8:13] 
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DATA PROCUREMENT DATA 


DATA 


Figure III-2. The RRTMIS Data Base [8:14] 
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RRTMIS data is collected and input to the data base 
monthly. Data input tapes are mailed back and forth between 
RRTMIS users and FMSO. In-transit data collection has 
traditionally been inconsistent, with some darasreemecen ton 
the input tapes and others forwarded on manual Intransit Data 
Cards [8:12]. RRTMIS integrates these requisition files 
monthly by document number against the MILSTEP data base to 
form a file of Navy requisitions from creatiompeomeompletion- 
This file makes up the RRTMIS data base used to produce 
reports. 

The RRTMIS reports display performance as a percent of 
transactions-on-time against ameuMMIPS Sandarde. hmekean 
down by operational theater. Twenty-one reports are 
generated quarterly and have the flexibility of being as 
unique as desired by user request. Reports going to 
higher-echelon commands are accompanied by Summaries and 
analyses from the FMSO Operations and Analysis Department. 
Appendix B is an example of a RRTIMIS Transportation Time 


Report [10]. 


CGC. NAVY TRANSPORTATION TIME 

Three related problems flow from the RRTMIS report 
information which are Of Jeonecern tO elavys enancuo meade ten 
Managers, These are the accuracy, timeliness, and volume of 
RRTMIS data and information. — First .senend West tonmot acc ac, 


arises from the incompleteness of the RRTMIS data mix. Fleet 


By 


customer receipt data from more than 400 non-mechanized ships 
are not trapped by the system [ll]. Without these data, a 
Pane preture of “KRT as not pogsibleg’weslhe mobile amd 
out-of-reach aspect of ships at sea necessarily requires 
delivery delays due to lack of interim and onward 
transportation in remote areas, emergency sorties, changes in 
Ehemwmearest amd next™ports of calljoand unloading and 
reloading of cargo from mode to mode of opportunity. 

Receipt of a shipment by an ultimate consignee is 
documented in the Transportation Hold and CONUS In-transit 
time segment in both RRTMIS and UMMIPS. (Further reference 
to Transportation Hold and CONUS In-transit Time in this 
thesis will be made simply as transportation time.) This 
segment is affected by geographical location and selection of 
shipment modes such as parcel post, commercial air, or DTS. 
Figure III-3 illustrates the elements of Navy transportation 
tone. Peis infportamt to realize that delay* or hand litre 
problems at any or all of the points illustrated in Figure 
III-3 cause fluctuations in this time segment. Performance 
of transportation time is expressed as a single number of 
days in WRIMES [10]. 

Navy managers need accurate information on current system 
performance to facilitate shipment planning and provide a 
passat romeproblem Uveteeraon and correction. "Tre pot@ntial 
consequences of inaccurate RRTMIS information are serious. 


Exclusion of receipt data from non~mechanized ships may 


ye 
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degrade overall RRT performance leading to incorrect 
adjustment of time standards for fleet customers. Navy 
mobilization, emergency and exercise logistics planners rely 
on estimates of DTS responsiveness under combat conditions. 
Inaccurate estimates could result in overly optimistic 
expectations of supply system responsiveness in such plans. 

second, the timeliness of the reporting cycle does not 
fully support the RRTMIS goal of problem detection and 
correction. Reports lag behind the collection of data by 
nine to twelve months due to the volume workload. This 
greatly reduces the ability of transportation managers at 
NAVSUP and at the TOAs to respond to short-term segment 
problems. For example, most high priority shipments are 
coded with required delivery dates. While required delivery 
dates are used in shipment mode selection processes, they 
rarely influence speed of movement once a shipment enters the 
DTS. Without timely knowledge of system performance relative 
to required delivery dates, traffic managers cannot intervene 
to ensure compliance with those dates [9:225]. 

Third, the timeliness problem may be worsened by the 
sheer volume of RRTMIS input data. Source data are resident 
in over fifty host programs developed from magnetic tape. 
Baeene processing Of Over a miilion requisitions a year is 
required in order to produce the various reports. Even with 


Piper oe = rirpwts insufficient data are available to 
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ascertain conclusively if the UMMIPS time standards are being 
met | jaeele 

These issues remain unresolved today. Receipt data need 
to be successfully obtained from the non-mechanized fleet to 
construct a truer picture of Navy transportation time. The 
accuracy of RRTMIS would be enhanced by the inclusion of such 
data if two facts could be demonstrated. First, it should be 
shown that such data are representative of the population of 
all non-mechanized fleet requisitions, and second, that the 
RRTMIS data are not representative of the non-mechanized 
fleet. This study will demonstrate these facts. An analysis 
of similar groups from the RRTMIS and non-mehcanized fleet 
data could lead to the consideration of more timely and 
selective data collection and reporting methods for 


measurement of Requisition Response Time. 
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[IV -MEDHODOLOGY 


Mae OURVEY PROCEDURES 

Collection of receipt data from non-mechanized ships for 
this study was accomplished through the use of a fleet 
survey. This section discusses how the survey was developed 
and conducted. All ships maintaining supply records on board 
lame Ome On mere Navy Supply Corps officers assigned. Por 
this meason; the United States Navy Supplhy Corps Officers 
Directory was used for the list of ships to be surveyed. The 
Directory lists afloat commands by ship type, name, zip code, 
Unait=idemtification Code (UIC) and home port. 

There are 526 afloat commands listed in the 1985 edition 

of the Supply Corps Directory. The RRTMIS draws receipt data 
from 69 afloat commands and staffs with SUADPS capability. 
To obtain the non-mechanized (non-SUADPS capable) sample, 
these 69 units were excluded from the survey list. In 
addition, 34 other squadron and staff units were excluded 
from the Directory's list because their supply records were 
held by other commands which have SUADPS capability. The 
remaining 423 ships comprised the target survey group. A 
list of ships which were mailed surveys is provided in 
Appendix C. 

The questionnaire shown in Figure IV-l was mailed to the 


DUppiyOtticer of each of the ships in the target survey 


5/ 


1 September 1985 
From: LCDR J. M. GRAHAM, SC, USN 
To: Supply OrLficer 


Subj: UMMIPS Performance Survey 


1. The purpose of this survey is to obtain a better picture of 
Transportation Time against the UMMIPS standards. I ama student 
at Naval Postgraduate School writing a study on Navy transportation 
performance. This data is not now available for non-SUADPS ships. 


2. Please select the first five completed requisitions from 

each issue group during FY 85-1 (JD 4275 through 4366). The UIC, 
Reqn #, Pri, and Receipt Date may be taken from the Optar Log. The 
Shipment Date, Mode and Issuing Stock Point must be obtained from 
the Material Completed File. Please exclude SERVMART documents. 


3. This data will be used to help evaluate performance of the Navy 
Transportation System. Your comments and suggestions about the 
system, UMMIPS, and related issues are encouraged and may be 
included on the reverse of this questionnaire. Please return this 
form in the enclosed envelope by 15 October 1985. 

Ere REQN NR ow PRI “DATE REGED ALE “SHIPPED = =MO0E “si@ck PT 
Ex. R52707 4301-WO79 O02 4328 4320 U NOZ 


LPCwieeee r i301 —03 


tn & W NO re 
e e e ¢ e 


IPG 1h, “Pra 704-06 


tn & Whe 
¢ ee se &® @ 


EP Gale ee Ee elle 


tn & WN re 
rf oe e e e 


Was ship undergoing ILO during FY 85-1? Y/N 
Was ship deployed during FY 85-1? Y/N 
Would you like to be notified of the results of this survey? Y/N 


Figure IV-l. Data Sumvyey Quest ilonnawmne 
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Eroup Om | September 1985. A due date of 15 October 1985 was 
leened appropriate obyethe researcher ain view of the heavy 
workload experienced by shipboard supply departments at the 
end of the fiscal year. Assuming mail delivery within two 
weeks, this would provide the survey ships thirty days to 
respond. 

The sample period corresponded to the most recent 
available RRIMIS Transportation Time Report (Appendix B). 
This period was the first quarter of fiscal year 1985 which 
included the dates 1 October through 31 December 1984. 

Supply documentation is based on the Julian calendar. The 
Julian dates of interest were 4275 through 4366. 

In order to obtain the beginning and ending dates for the 
Transportation Time segment, both the stock point shipping 
date and the customer receipt dates are required. In 
addition, several potentially significant variables were 
requested for analysis. These variables are fleet 
een CAShie Kedquicsition status, requisition priority 
designator, issuing stock point, mode of shipment, deployment 
status, and overhaul status. 

The standard document number for requisitioning material 
provides a great deal of information. This number includes 
the Fleet/Service designator, the ship's Unit Identification 
Cememele) the Julian date of the requisition, and a logqally 
assigned requisition serial number. For example, the 


document number R52707-4301-W079 provides the following data: 


oe 


- The requisitioner is a Pacific Fleet ship, specified 
by the letter "R. At Pantie on 2p emetre cee become mene t nine ae 


- The ship"”s UIC is 527073) 4 number nugucwteethits “Unrte 
- The requisition date was 4301 or 27 October 1984. 


- This was a CASKEP high priority require meten- 
indicated by the letter “WeSin the seria lee ce 


The requisition date was requested as a monitoring device 
to attempt to protect against) ‘Stacki mao. the sec mma mo T 
against perceived system performance. A block sample of the 
first five completed (material. reeeived) reduisitions was 
requested in each of the three Issue Priority Groups. Since 
IPG III requisitions are for generally routine requirements, 
such as stock replenishment, the vast majority of ship 
requisitions, fall into thirs@emeupas | temtoht Deseo cr, 
therefore, to sSe@.a req Uist Somea ter st hand 2 
because that would mean the ship had received less than five 
routine shipments in two months. 

The requisition date may also be used to compute the 
total Requisition Response Time from requisition date to 
receipt date. Analysis of total RRT is beyond the scope of 
this study, but provided in thepdatagas sete) aoc o nm 
possible future research. 

The Priority Designator was requested in lieu of the 
actual IPG to facilitate the ease of completion of the 
questionnaire. For data analysis, PD's were greuped into the 


proper LPG {ace helowc. 
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= Hl Cee ee Petoricy Desammatons 101, — 03 

Seer Gs Ils Priority Designators O04 - 06 

ov owibl = Prigraty Desionators 1] — 13 

Individual shipment modes were requested for the same 
reason as Priority Designators and were grouped together for 
analysis. The three major shipment categories of Air, 
Surface, and Local Delivery were used in accordance with the 
schedule shown in Figure [V-2. These groupings are the same 
employed by RRTMIS in the Transportation Time Report. 

A three-character routing identifier is in standard use 
throughout the DTS. This identifier is also readily available 
from the DD-1348 receipt document (Figure [IJ-2). For these 
reasons and again for simplicity, the routing identifier of 
the issuing stock point was requested on the questionnaire. 
For analysis, the routing identifiers have been grouped into 
Navy Supply Centers and Depots, Navy stock points in general, 
em@mramaliy, all stock points. Figure [V-3 is a schedule of 
the routing identifier groups. 

In an attempt to account for as many potential errors in 
Pieweellection process 4s possible, special consideration was 


"stacking the deck” as 


fevcimnomenree factors in addition to 
discussed above. These were the possible effects of a ship's 
deployment or overhaul during the sample period, and 


potential interference of requisitions not introduced into 


the supply system. 
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ALK. MODES 


6 AIR MAIL 

7 Resa 
F MAC 

H AIR PARPOST 
N LOGAIR 

O ORG MIL AIR 
Q AIR FREIGHT 
R AIR EXPRESS 


© AIR CHARTER 


SURE ACE SMODE Ss 


V 


AIR GBL 
T RU ae 
TRUCK LTL 


VAN 


SURE PARE OS 


RAIL 


FREIGHT FORWARDER 


LOCAL MODES 


D DRIVEAWAY 
EL eGOrt TRUCK 
XR EoR ER. P/ Ue 


Og Adlaa Ea ¥ 


THROUGH BILL OF LADING 


SEAVAN 


T AIR FREEGHT FORWARDER 


U OU LCT eaArrs 


Figure IVv=2. 


Major Mode of Shipment Groupings [13] 
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NAVY ROUTING [DENTIFIERS 


N 5 > Pp * * Qk R * % 


NSC/NSD ROUTING IDENTIFIERS 


NB* JACKSONVILLE 
ND* SAN DIEGO 
NN** NORFOLK 

NO* OAKLAND 

Ne PEARL HARBOR 
NR* CHARLESTON 
NU* PUGE ess O UNE 
NV* SUBIC BAY 
NX* GUAM 

NZ* YOKOSUKA 


Figure IV-3. Major Navy Routing Identifer Groups 
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There are many possible unknowns which may affect 
Transportation Time. Manpower, equipment shortages, dock 
strikes, and bad weather are only a few of the effects which 
can impact the transportation activity discussed in Chapter 
III and illustrated by Figure I[III-3. 

One of the more glaring of these "known" unknowns is that 
the deployment of a ship away from its home port and ready 
means of supply could account for delays in the receipt of 
material. There are also some indirect effects associated 
with deployment, such as the predeployment and postdeployment 
periods of liberal leave and liberty provided to crews of 
Navy ships. The absence of the normal complement of supply 
personnel to process material receipts may cause 
administrative backlogs which artificially skew Receipt 
Take-up Time. To provide a means for testing the possible 
relationship of ship deployment with Transportation Time, the 
deployment status of the ship was included in the survey 
quest iLlonnawce. 

Similarly, there is a@ time during every ship's operating 
cycle (normally five years) when material requisitioning of 
parts by the ship's supply department is drastically changed. 
This occurs when the ship enters Integrated Logistics 
Overhaul (ILO), usually in comjunction with avcomplex  shuap 
overhaul. All parts are removed from the ship and 
inventoried. Allowance lists and on board stocks are purged 


and deficiencies are requisitioned, usually at the lowest 
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Powority, IPG TTl.” During ILO, the supply department only 
requisitions material which will be used in ship's force 
mmprovements. There are no high-priority, CASREP 
Perot LOons during this period, which lasts from six months 
to a year, depending on the type of ship and the extent of 
wremoveritaul. finally, during ILO, the ship ie either in dry 
dock or alongside the pier for the entire period. The usual 
separations from sources of supply are not experienced. 
iiececlearm that [LO is an@abnormal period for shipboard 
requisitioning. Less requisitions overall would be expected, 
as well as no IPG I's and proportionally more IPG II's and 
Meese tne KRIM?S collection procedures do not exclude data 
from ILO periods, and so they were included in the sample. 
However, since a potential relationship may exist between 
ieameporkation Time and ILO periods, notification of the ILO 
event during the sample period was requested in the 
questionnaire. 

Another potential data collection error is that not all 
requisitions are introduced into the supply system. 
Bearer-pickup requisitions for material obtained at stock 
point self-service SERVMART stores are not tracked by MILSTEP 
See iMro. otch transactions were therefore excluded from 
the sample. 

(wii hatlyss Gequisitions for services such as utilities 
and port expenses are not processed by the supply system 


except as “money value only" transactions. But since no 


45 


shipment date exists for such PrequiSitions itis assumed 
that they will not be included in the survey responses. This 
assumption is strengthened by the fact that requisitions for 
services are traditionally accomplished at the beginning of 
the fiscal year but not administratively completed until the 
end of the fiscal year. Since no receipt date would exist at 
the end of FY 84-1, the requisition would not be in the 
completed file and thus not subject to sampling. 

A period of two weeks was allowed after the survey due 
date of 15 October 1985 fEor weceipeeer returned 
questionnaires. A cutoff was made on 3 November 1985. The 
final response figures are as follows: 

Surveys S@Mtoy.: see se oe OO, 
Surveys returned (Gmuetaien), ee. . bao poy 
Surveys returned undelivered... 4 1Z 
SURVeyYS returned semecompe te. ee ello o/s 
Surveys returmed completed... co 23% 
Stleveys- not= re uk ne dere ee elo Fae 

The RRIMIS source popullation for the, [Transportation fume 
Report for Atlantic and Pacifivcwen i pemaurins Feo] avo. 
223,5//7 requisitions. Ihe sample produced 1.300 records, om 
.2984 of the RRIMIS, base total.) “A summaryeonmrene Vance 
distributions for both the survey and RRTMIS is presented in 
Figure IV-4, and the fleet sample data are compiled by ship 


in Append aaa). 
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Be STAT Pemere Ae ees 

This section describes the chosen analytical approach to 
the data. In order to compare the survey data with RRIMIS, 
the structure of the data was kept as close as possible to 
the "RRMIS repert format. 

Sample records with Transportation times in excess of 99 
days were eliminated from the comparison. These amounted to 
15 records representing 1.24 of the sample. The RRTMIS 
excludes requisitions with times in excess of 99 days because 
the reader program for the system does not exceed two numeric 
£ Veter | 13 ta 

The data were grouped by stratifying variables in the 
same hierarchical sequence as the RRTMIS Transportation Time 
Report. The five major variables were consignee, fleet, : 
issuing stock point, mode of shipment, and IPG. The RRTMIS 
basis for comparison provided by the report included number 
of requisitions in the group, group mean, group standard 
deviation, group median, group range, and the percent of 
Sroup requisitions withom UMMUPSescrandardac. 

The primary comparison of the sample data with the RRIMIS 
Transportation Time Report is by comparison of group means to 
detect any differences large enough to imply that the 
corresponding population means are different. The purpose of 
this approach is to lead the researcher to inferences and 


conclusions regarding differences in the Transportation Time 
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performance of non-mechanized fleet units in comparison with 
RRTMIS performance reports. 

The first test chosen for this comparison is the Analysis 
of Variance (ANOVA). The ANOVA F-test is deemed appropriate 
because of the large number of comparisons to be made. If 
many t-tests were used alternatively for each pair of means, 
the overall risk of rejecting the equality of means when all 
the means were in'fact equal (Type I error) would be worse. 
The ANOVA method provides a single test for comparing all the 
neamocuvhile conmpromiaing  thissoverditerisk [(dt4es54). 

In using the ANOVA procedure, the following assumptions 
were made: 


- The RRTMIS and survey measurements are selected 
Meom a wormal population. 


-~ The RRTMIS and survey measurements are independent. 

- The RRTMIS and survey group true variances are equal. 

In making the above assumptions, certain potential 
problems exist. First, normality may be affected by heavy 
tails in the group population data if so indicated by 
outliers in the RRTIMIS and sample data. If this is the case, 
the number of measurements is considered large enough in each 
group that the F probabilities will still be reasonably 
ae@euracte. 

second, the equality of variances may be affected by the 
substantially different number of measurements in each group. 


The RRTMIS groups are much larger than the survey groups and 
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large variances could occur which may cause distortions in 
the “P= pro baba iG aserees 

Should such distortions arise, Sehetfems mMemmod tor 
assessing differences among specified means in terms of 
confidence intervals is considered a more conservative and 
general approach. Unless there is gross skewness or 
inequality of variances in the data, the robustness of 
Scheffe's method gives protection against even fairly serious 
violations of assumptions [14:367-370]. 

The approach to comparison of the RRTMIS and survey group 
means is therefore to use the ANOVA F-test first. After 
assessment of the results in light of the assumptions, 
Scheffe's method is then applied. The test results are 


Summarized and presented in Chapter V. 
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Vow ANALY Sms 


a. mer POTHESES 

This chapter will seek to answer two principal questions 
about the RRTMIS and sample data. First, are the RRTMIS and 
sample group means equal? Equality of means would be a good 
indication that the RRTMIS data well describes the sample 
population. The alternative hypothesis is that the means are 
not equal. Significant differences among RRTMIS and sample 
feats ewolld acme Tid rearemumat Kiko is “neta good 
descriptor of the sample population. 

secondly, asking the question again but with a different 
method, are the differences between the RRTMIS and sample 
group means equal to zero? A possible alternative hypothesis 
here is that the sample group means are all significantly 
Preater thanethe KREIMPS=eroup means. This condition would 
tend to indicate longer tmansportation times for the 
non-mechanized fleet shipments than for those going to 
mechanized customers currently tracked by RRIMIS. 

To answer these questions, the data were grouped by 
service, deployment status, mode of shipment, Naval Supply 
Centers and Depots, and combined overall performance. Each 
of thle" eroups were=turuner “sorted by Issue Priority Group for 
GConputer analysis. Une MINITAB@amd SPSS-x statistieal 


programs were used to perform the Analysis of Variance, 


One 


Scheffe interval and normal confidence interval computations 
and to produce the graphic displays as the basis for the 
figures in thas chapter “| lo-2eq" 

Analysis in the following section is organized by data 
group. Accompanying histograms, boxplots, analysis of 
variance tables, Scheffe and normal intervals are referenced 
in the subsection for each group [17]. Pertinent RRTMIS 
statistics have been extracted from Appendix B to facilitate 
the discussion. 

The histograms usually suggest skewness, indicating 
caution in application of the normality assumption is 
warranted. Sample sizes are considered to be sufficiently 
large to rely on the implications of the Central Limit 
Theorem for means when using the Analysis of Variance and 
confidence interval procedures [1437189 191 |S peeueae cia 
the service, Naval Supply Center and combined groups have no 
sample sizes less than 100. The deployment status group has 
one sample size of 97 and the remainder are over 100. 

There is also some inequality of sample sizes between 
groups. This indicates a need for callewonminei i bemprem enon 
of the Analysis of Variance results. The one questionable 
group is that for Essue Priopaty Greoup f ear wshitpmente we yesen 
a sample size of eight. However, the histogram of this group 
is mound shaped and symmetrical. In view of these 


compensating facts, the assumption of a normal population is 


Sy 


fiemconcidercdserucial to “the reliability of the test 


results. 


Pex NALY SES 
1. The Service Group 

The Service group sorts the data by consignee. There 
are two consignee categories consisting of Pacific and 
Atlantic homeported ships. There were 665 Pacific and 620 
Atlantic shipments in the sample. The RRTMIS sample sizes, 
means and standard deviations are shown in Figure V-l. 

Histograms of the Transportation Time measurements 
are shown in Figures V-2-A through V-2-F. It should be noted 
that the histograms are not all on the same scale. A great 
deal of positive skewness is evident in the histograms. 

The UMMIPS standards are three days for IPG I, six days 
morale G 12, and 13 days for IPG [II shipments. For the 
Factiide, there were 24 [PG I shipments within the standard 
BOEMmIS.s.54 On time. Thits@eompreres with 2.14 for the RRIMIS 
group. An on time summary is displayed with the histograms 
for each consignee. From the summaries it is evident that a 
greater proportion of the fleet sample shipments met the 
Standard sthaneironmeathe KRRIMIS ¢roups. 

Each data point was standardized by subtracting the 
appropriate appropritate RRIMIS group mean and dividing by 
Biemampropriate RRIMIS standard deviation from Figure V-l. 


Under the null hypothesis that the RRIMIS statistics describe 
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Figure V-2-D. 
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the sample data well, the distribution of the transformed 
data should have a mean of about zero and standard deviation 
one. For the discussion in this chapter, the transformed 
data will be called standard transformations even though the 
data will not look normal but highly skewed, as the 
histograms suggest. 

Boxplots of the standard transformations for each group 
are shown in Figure V-3. These display a graphical summary 
of where the median is, how spread out the middle half of the 
scores are, and how the tails relate to it. The H-spread is 
the middle half of the data and whiskers show lower and upper 
quartiles of the values. An asterisk (*) represents a value 
outside the inner fence or range of the four quartiles (1.5 
times the H-spread). A letter (0) represents a value far 
Hiecidemene fence (3 times thewH—-spread) [15:65-70). 

The medians, indicated by a plus sign (+), for each of 
Ge Pacmric [PG’s appeamebosbemmdenti@al, wath a slightly 
lower H-spread for the IPG I scores. This would tend to 
indicate lower variances Re cujetenn the RRTMIS and sample means 
timeneweacifitce category. Sihem@racific IPG [ plot has only 
three values outside the inner fence, while all the other 
groups have several outliers. 

The Atlantic plots appear to have slightly more 
variability than the Pacific, but overall the spread appears 
very close among the groups. However, the large number of 


outlying values again indicate the skewness of the data. It 
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Pemnot SUuUmprisime that the [PG II and IPG III shipments have 
more outlying values, since these groups typically experience 
large volume than IPG I. 

The Analysis of Variance for the service group is 
presented in Figure V-4. The data used for the test are the 
standard transformations. If the RRTMIS data well describe 
the sample then all means would be zero. The test is for 
equal Issue Priority Group means among Pacific and Atlantic 
consignees, using a maximum probability of Type I error equal 
pommoeceeoimce fF =e 5/ is greater than 202d, the F.05 value 
based on 5 and infinite degrees of freedom, the equality of 
means hypothesis is rejected. The attained significance 
level is less than .001 indicating strong rejection. Thus 
there is conclusive evidence of significant differences among 
the standard transformation means for the Issue Priority 
Groups. 

The Scheffe multiple range test results in Figure V-5 
reveal specifically which of these group means are different. 
The Scheffe table indicates that — Pacueies LPG III average 
Bandand transtormazwon ms Sieniticantly different from (in 
PAG oreaLetwiman) titat On times LPG LT Atlantic group. The 
RRTMIS means describe the IPG III sample transportation times 
better than the other groups. This is encouraging since the 
UMMIPS standard for IPG III shipments is eight days greater 


than the IPG I standard and less variability in routine 
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ANALYSIS OF VARIANCE 
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RRTMIS and sample shipments would be expected than in high 
priority ones. 

The table also shows that the Atlantic IPG III mean 
standard transformation is significantly greater than all the 
other groups. This agrees with the ANOVA confidence interval 
graph in Figure V-4 and tends to indicate smaller differences 
between the RRTMIS and sample transportation times for 
routine shipments to Atlantic consignees. Comparatively, the 
paired Pacific groups were more different. 

Figure V-5 also displays 99 percent normal confidence 
intervals for the means of the standardized data. None of 
the resulting normal confidence intervals contain zero, and 
all the range values are negative. Assuming the normality of 
thes mean ofmthes transformedmi@iata, thememis™ 954 Commence 
that all six of the sample means are less than the 
corresponding RREMIS meaner 

This condition would tend to indicate transportation 
times are shorter for non-mechanized Pacific and Atlantic 
consignees than for those going to RRIMIS customers. 

Whatever the delays and logistic obstacles experienced by the 
ships in the fleet sample, or possibly even because of the 
existence of these difficulties, they still received faster 


mean transportation service overall. 
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pL Deployment 


The Deployment group sorts the data by ship 
operational status. There are two categories, not deployed 
and deployed. There were 647 shipments to not deployed and 
638 shipments to deployed consignees in the sample. The 
RRTMIS sample sizes, means and standard deviations used in 
the standard transformations for this group are shown in 
Figure V-6. 

Histograms of Deployment group Transportation Time 
measurements are shown in Figures V-/-A through V-/7-F. The 
on time summary shows higher percentages of prompt shipments 
in every IPG of the sample than for the respective RRTMIS 
groups. It appears that the sample shipment performance far 
exceeded that of the RRTMIS customers in both deployed and 
not deployed status. Again, the histograms appear to be 
skewed to the right. 

Data within each group were again standardized by 
subtracting the RRTMIS group mean and dividing by the RRIMIS 
standard deviation. Although the data will not be normally 
distributed, under the null hypothesis that the RRTMIS means 
and standard deviations well describe the sample data, the 
standardized data should have a mean of zero and a standard 
denvaaeron Of one. 

Boxplots of the standard transformations for both of 
these categories by IPG are shown in Figure V-8. As in the 


Service group, the spreads appear very close with overlap 
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Figure V-7-C. Not Deployed IPG III Transportation Times 
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between ranges. This time the IPG I not deployed group has 
only two values outside the inner fence, while all the other 
groups have several values outside. All the boxes are close 
to the left side of the horizontal scale. These conditions 
tend to indicate negative standard transformations in all 
groups. The paired group data would be expected to be 
grossly similar. 

Moving to the Analysis of Variance table in Figure 
V-9, it is evident that there must be at least one 
significantly different group. The test is for equal 
standardized IPG means among shipments to not deployed and 
deployed ships, using a .05 maximum probability of Type I 
error. Since the F-ratio of 13229 is createme tran on er 
critical value, the equality of means hypothesis is rejected. 
The attained significance level is less than .001, indicating 
strong rejection. So there is strong evidence that the mean 
standard transformation for at least one of the groups is 
Significantly different: Caan etemom merce 

The saeoee test bears this out. The table of range 
test results in Figure V-1O shows that the IPG III standard 
transformation average (-.6272) for not deployed consignees 
is significantly greater than all the other groups. This is 
20 pone graphically by the ANOVA confidence interval graph 
in Figure V-9. Smaller differences are indicated between the 
RRTMIS and sample transportation times for routine shipments 


to customers not deployed away from their home ports. By 
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Figure V-10. Deployment Group Scheffe and Normal Intervals 
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comparison, higher priority not deployed shipments and 
shipments to deployed customers experienced greater 
variability between the RRTMIS and sample times. 

{ft should also be noted that there is some inequality 
of sample sizes among the groups, and that the medians of all 
the groups appear to be about the same. This suggests that 
the inequality of means indicated by ANOVA may be due to 
outlying values in the different groups since the data is 
skewed. 

Turning to the hypothesis of all transformation means 
equal to zero, Figure V-10 also displays 99 percent normal 
confidence intervals for the mean of the transformed data. 
None of the normal confidence intervals for the paired 
Deployment group standard transformations contains zero, and 
all the values are negative. This indicates shorter mean 
transportation times for the sample customers than for the 
Melo groups. 

This is particularly interesting since the groups 
with the least difference between the RRTIMIS and sample times 
were those for routine shipments to deployed customers. The 
smaller non-mechanized ships are apparently receiving 
Fomoieiyetaster mean transportation Semvice than any other 


Cureeoners. 


ao 


3. Mode or sSiipment 





The Mode of Shipment group breaks the data down into 
air, surface, and local delivery transportation modes. There 
572 air shipments, 210 surface shipments, and 5023 local 
deliveries in the sample. The RRTMIS statistics used in the 
standard transformations for this group are presented in 
Figure V-ll. 

Transportation Time histograms by mode and IPG are 
shown in Figures V~l12-A through V-l2-I. Once again, the data 
appear to be right skewed. The histograms are on different 
scales in order to highlight the number of shipments on time 
against the UMMIPS standards. All of the sample air and 
local delivery groups exhibited higher on time performance 
against the UMMIPS standards than the KRIMIS Groups. Alien 
the sample surface shipment groups showed lower percentages 
of shipments on time than RRTMIS surface customers, although 
the IPG 21's and I]1‘'s were ellese [his eecm eden eeom mire 
effect of short term local operation of ships away from their 
home ports while not deployed. 

Ships in this status often remain out lef pliorteand 
away from onward forwarding of all deliveries for one to ten 
days. Surface shipments include parcel post originating from 
shippers other than the nearest stock point, and sixty-two 
percent of the surface sample was parcel post. Since the 


UMMIPS standard for IPG I Transportation Time is only three 
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Figure V-1l1. Mode Group RRIMIS Statistics 
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Figure V-12-I. Local Delivery IPG III Transportation Times 
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days, it seems logical that the IPG I shipments would be the 
poorest performers. 

The data were standardized as before by subtracting 
the appropriate RRTMIS group mean and dividing by the 
e@pproapriate RRIMIG@ standard deeaations Under the mull 
hypothesis that the RRTMIS statistics well describe the 
sample data, theh distribution of the transformations should 
have a mean of about zero and a standard deviation of 
approximately one. 

The boxplots for the air and local delivery modes in 
Figure V-13 appear to have similar spreads with all the data 
clustered against the low end of the horizontal plot. Some 
Caution must be used in looking at the boxplots since the 
scales are not always the same. Sample sizes also differ 
between groups. 

The local delivery IPG I group has fewer values 
outside the fence than the air groups, indicating less 
variability between RRTIMIS and the sample data for high 
priority shipments from the nearby stock point. The surface 
H-spreads are generally more to the right than those for the 
air and local delivery modes, which may indicate greater 
differences between the RRIMIS and sample surface groups, 
which has already been suggested by the on time summary from 
the histograms. 

The Analysis of Variance for the Mode of Shipment 


group transformations is presented in Figure V-14, and 
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Figure V-13. Mode Group Boxplots 
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Figure V-14., 


93 


confirms the alternate hypothesis that at least one of the 
group means is different, although some caution is 
appropriate due to disparities in sample size. The F.05 
value based on 8 and infinite degrees of freedom is 1.94. 
Since F 2.8274 as greater than the 1]. 94Ncritteqie eer me 
equality of means null hypothesis is rejected. Strong 
rejection is indicated for this test by an attained level of 
Signifte@amce of @less than -00le 

The Scheffe results in Figure V-15 delineate four 
group differences. The local delivery IPG II mean standard 
transformation is significantly less than the IPG III mean 
scores for all modes. This indicates comparatively less 
difference between the RRTMIS and sample IPG III mean local 
delivery times. 

At first, this would appear to be the result of sheer 
volume. Of all the IPG III shipments, forty-seven percent 
were local delivery. Additionally, stock points 
administratively assign a transportation time of one day to 
all local delivery shipments, no matter what the actual time 
may be. This could have an effect of skewing the RRTMIS data 
to the low side. 

On the other hand, his. G6hiecr cou ld@met exist in tne 
sample because actual receipt dates were used to compute the 
times. Since there is low variability in the differences 
between the RRTMIS and sample local IPG III means, the effect 


of the stock point policy is apparent ene nia he wr acE 
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Figure V-15. 
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remains that mean transportation times for the RRTMIS and 
sample routine local delivery shipments were closer than for 
those™ with the higher prioermey,. 

A difference between the local delivery IPG III and 
the air IPG II means is also indicated, with the air 
shipments experiencing greater difference between the RRTMIS 
and samples means than the locals. This suggests that the 
routine local delivery shipments had a narrower range of 
values than the air shipments. This is just as reasonable to 
expect aS With the local IPG Il sebecaucse O17 olmmme 
processing of deliveries to local customers by stock points. 

The results are also interesting in the absence of 
differences among the standardized IPG I means and any other 
groups. Issue Priority Group I performance between RRIMIS 
and the sample are not significantly different, even when the 
local operations situation is taken into account. Uhis” woul 
tend to indicate that the higher priority shipments take 
about the same time for both sroups. 

The 99.7 percent normal confidence intervals for the 
standardized group means in Figure V-15 may amend this 
assessment slightly. Since none of the intervals contains 
zero, the null hypothesis of equality between all RRIMIS and 
sample group means is again rejected with 95 percent 
confidence. The fact that all the range values are negative 
shows that the sample mean transportation times for all modes 


are actually less than the RRIMIS time. However, there is a 


26 


Significant difference between how much the sample group 
means differ from the RRTMIS means as indicated by the 
Analysis of Variance. 

4. Naval Supply Centers and Depots 

The Naval Supply Centers and Depots group (hereafter 
referred to as the NSC group) included only data on shipments 
made by one of the ten Naval Supply Centers or Depots listed 
in Figure IV-3. There were 1,018 NSC group shipments in the 
sample. The RRTMIS statistics for this group are shown in 
Figure V-16., 

Figures V-17-A through V-17-C display histograms of 
the Transportation Time measurements. The sample on time 
performance exceeded that experienced by the RRTMIS customers 
in all three Issue Priority Groups. The histograms indicate 
gross similarity in the frequency distributions of all three 
groups. It should be noted, however, that the scales are 
detterent. 

Once again, the data were standardized by subtracting 
the RRTMIS group mean and dividing by the RRTMIS standard 
deviation. Although the data will not be normally 
distributed, under the null hypothesis that the RRITMIS means 
and standard deviations well describe the sample data, the 
transformed data should have mean zero and standard deviation 
one. 

Boxplots in Figure V-18 indicate similar medians for 


the standard transformations of the three Issue Priority 
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Figure V-17-A. NSC/D IPG I Transportation Times 
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Figure V-17-B. NSC/D IPG II Transportation Times 
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Figure V-17-C. 
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NSC/D- Group Boxplots 


Figure V-18. 
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Geowps. the H=espreads are all close to the low end of the 
horizontal plot, with numerous values outside and far outside 
Ehe inner fenee in all three growps, again indicating 
skewness. The IPG III scores appear a little more closely 
grouped, indicating smaller differences between the RRTMIS 
and sample means, but overall the spread appears very close 
among the groups. 

The closer grouping of the IPG III scores is also 
evident in the Analysis of Variance data in Figure V-19. The 
ANOVA confidence interval graph shows the IPG III interval 
standing alone at the right side of the scale. The graph 
strongly suggests that this group's mean will be different 
from the others. The null hypothesis of equal means is 
meromaly rejected, samee F =§8160.35 is @reater than the 3.00 
critical value at .0O5 maximum probability of Type I[ error 
with two and infinite degrees of freedom. The attained 
Significance level is much less than .OO1. 

The results of Scheffe's test shown in Figure V-20 
confirm that the IPG III standard transformation mean is 
Significantly greater than those of the other groups. This 
indicates sharply smaller differences among the RRIMIS and 
sample mean transportation times for IPG III shipments from 
Naval Supply Centers and Depots. This demonstrates 
St onmeueant evidence that themUMMNRS prictrityesystem is 
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NSC/D Group Analysis of Variance 


Figure V—=19- 
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Figure V-20. NSC/D Group Scheffe and Normal Intervals 
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No significant difference among the IPG group means 
regardless of alignment between RRIMIS and the sample would 
tend to indicate ineffective management of shipments in 
support of the mission criticality Vamage Gr gone creme eu 
criteria discussed in Chapter II. This evidence also 
Suggests that transportation time performance is similar from 
the NSC group for routine Shipments measured by Reis and 
the sample. 

It is obvious from the 99 pereeniene: ma con: idenec 
intervals for the transformed meanS thatenone Contain Zero, 
confirming rejection of "the equalitysot means. = Agana 
the range values are negative, indicating lower mean 
transportation times for @ene samplewrnan tor the RaliMis 
customers, regardless of NSGw@eroup pro: ie, 

3. Overallelssie Prieto, Croles 

The Overall group sorts the data by Issue Priority 
Group across all categories. Therem@ywereu29s 17G)1,) 397 Irs 
If and 402 [IPG I2P shipments in themeaipter ws i hes ka Ihiis 
Sample sizes, means and standard deviations used in the 
standard transformations fOr this omega om ove edesdn 
Figure v2. 

Histograms of the Transportation Time measurements 
are shown in Figures V-22-A through V-22-C. It should be 
noted that the scales are different. The sample on time 
performance exceeded that experienced by RRIMIS customers in 


all three priority groups. IhewiPC Shi ivete cians. 00 hoe 
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Figure V-22-A. Overall IPG lI Tranmeporratlonm@lines 
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Figure V-22-B. Overall IPG II Transportation Times 
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Figure V~22-C. Overall [PG [If Transportation Times 


Komeaer tail of owtliers than the other two groups; indicating 
fieseer potential variabigity in the data for that gronip. 

Rach data point was standardized by subtacting the 
appropriate RRTMIS group mean and dividing by the respective 
RRTMIS standard deviation. Under the null hypothesis that 
the RRTMIS statistics well describe the sample data, the 
distribution of the transformed data should have a mean of 
about zero and a standard deviation of about one. 

This observation is consistent with the standard 
transformation boxplots shown in Figure V-23. The IPG II box 
has a greater number of values far outside the inner fence 
than either of the other groups. The H-spreads are grouped 
close to the lower end of the horizontal plot, indicating the 
majority of the data values are comparatively close together 
with relatively small differences between the RRTIMIS and 
Sample groups. 

The evidence presented in the Analysis of Variance in 
Figure V-24 supports rejection of the equality of means null 
hypothesis for thesOveral® group. The F-ratio of 36.30 is 
Seeritocantly greager than theg3s.O08¢nmitical value and the 
aeeained sleve] oO@esiemificanee is less than .001, indicating 
Beeomce ce jection, 

Sehetfte’s test shown im Figure V—-25 reveals the 
Speciiic differences among the group means. The IPG III meam 
Ms Significantly different from both of the other group means 


and exhibits the lowest variability between RRIMIS and the 
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Overall Group Analysis of Variance 


Figure V-24. 
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sample of the three priority groups. As previously 
daseussed,@this would ™normally be expected since routine 
shipments receive steady workloading at the major stock 
pommtes, and account for the majority of shipments. 

Scheffe's table also shows significant difference exists 
between the IPG I and IPG II means. Specifically, the IPG II 
means differ more from the RRTMIS mean than the others. This 
could be due to the mix of shipment modes by priority group. 
IPG I shipments in the sample were 764 air, IPG II shipments 
were 404 air, while IPG III shipments were only 25% air. 
This suggests that a more even mix of air shipments against 
the other modes may be related to variability between the 
RRTMIS and sample data, especially since the RRTMIS IPG/mode 
relationships are similar. 

The 99 percent normal confidence intervals for the means 
of the standardized data in Figure V-25 once again do not 
contain zero, indicating that the null hypothesis of equal 
sample and RRTMIS group means should be rejected. 
Consistently, all the range values are negative. This 
Pieeter supports the conclusion that the ships in the sample 
experienced faster mean transportation times than RRTIMIS 


customers, regardless of overall Issue Priority Group. 


Viww CONGRESS ONS 


A. \CONCES fort. 

Significant differences among the RRTMIS and fleet sample 
Issue Priority Group means exist in the service, deployment, 
mode of shipment, stock point, and overall data groups. In 
general, the RRTMIS statistics do not well describe the fleet 
sample data. Longer mean transportation times were 
experienced by mechanized customers currently tracked by 
RRTMIS than by non-mechanized ships in the fleet sample. 
Specific differences for each data group indicated by the 
analytical test results are presented below. 

Within the Service group, the RRTMIS mean and standard 
deviation best describe the fleet sample data for Atlantic 
IPG III .shipments. ghhe Atjiaminwes 1 PG jsoigoni esha 
greater differences between the sample data and the RRTIMIS 
Statistics than any of the other groups. The normal 
confidence intervals demonstrated shorter mean transportation 
times for the fleet sample than for the RRTMIS customers in 
both oceans and all shipment priorities. These facts suggest 
that IPG I shipments to the Atlantic fleet sample customers 
had the fastest mean transportation times in this group. 

Within the Deployment group, IPG III shipment data for 
non-deployed customers in the fleet sample were best 


described by the RRTMIS statistics. The non-deployed IPG I 
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group showed the greatest differences between RRTMIS and the 
sample. While all the groups indicated shorter mean 
Graemsportation times: for the sample than for RRTMIS, IPG I 
shipments to the non-deployed sample customers were the 
fastest. 

Within modes of shipment, IPG II local delivery data for 
fleet sample customers were significantly shorter than the 
mean transportation times for IPG III shipments by any mode. 
There was also a significant difference between [PG II air 
and IPG III local delivery mean transportation times. Once 
again, the normal confidence intervals demonstrated shorter 
mean transportation times for the fleet sample than for the 
RRTMIS customers for all modes and priority groups. Because 
of large differences in group sample sizes, the relative 
description of fleet sample data by the RRTMIS statistics for 
the mode of shipment group was inconclusive. 

Within the Naval Supply Center and Depots groups» it was 
clear that the RRTMIS mean and standard deviation best 
described the fleet sample transportation times for [PG III 
shipments. This suggests that the RRTMIS and fleet sample 
Ppa pOmeathOlmt nem ehmomnanccmcummostmsimailar, formed PG 111 
issues from Naval Supply Centers and Depots. The IPG II data 
exhibited the greatest differences between RRTMIS and the 
sample. All priorities indicated shorter mean transportation 


times for the fleet sample than for RRIMIS. Mean 


transportation time from NSCs to IPG II fleet sample 
customers was the fastest for this group. 

Overall, the RRTMIS statistics best describe fleet sample 
data for IPG III shipments. The same conclusion can be made 
for Service, Deployment, and Naval Supply Center Groups 
above. Again, all Issue Priority Groups exhibited shorter 
mean transportation times for the fleet sample than for 
RRTMIS. The greatest difference between the sample data and 
the RRTMIS mean and standard deviation is for IPG II 
shipments. This indicates significantly faster mean 
transportation times for IPG II shipments to the ships in the 
fleet sample than for any other priority. 

This study has shown that non-mechanized requisition, 
Shipment and receipt data can be collected, analyzed and 
reported through statistical sampling techniques. It has 
been further shown that the RRIMIS statistics generally do 
not describe such a sample well, and that the non-mechanized 
fleet mean transportation times tend to be faster than those 
for shipments to RRTMIS customers. Ships in the fleet sample 
also had a higher percentage of shipments on time relative to 
the UMMIPS time standards, except for surface modes of 
Shipment where large differences in sample sizes made the 


percentage comparisons inconclusive. 


Peers Ao FOR URTHER “RES SARCH 

Other issues related to this study should be pursued in 
order to fully understand the causes of these findings. Some 
comparison of Transportation Time to the Total Requisition 
Time for the sample measurements should be made to determine 
if the sample ships receive faster Mean Supply Response Time 
than RRTMIS customers. Further cross-tabulation analysis of 
the service, deployment, mode, ship type, Transportation 
Time, and Total Requisition Time variables may reveal 
significant interdependencies which would suggest certain 
causes of these relationships. The data in Appendices B and 


D are sufficient to support such analyses. 
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Ei Ses 


APPENDIX C 


LIST OF SURVEY GD Sten 


AINSWORTH (FF 1090) 
ALAMOMCES D333) 


‘ACEP AVEDE EF 1050) 
ALBUQUERQUE (SSN 706) 


ALEXANDER HAMILTON (SSBN 617) 
*ANCHORAGE (LSD 36) 
ANDREWS IACIGSON (CSSBN: 619) 


ANTRIM 


CET GeO) 


ARCHERETSH (SSN 678) 
ARKANSAS (CGN 41) 


*ARTHUR W. 


ASPRO (SSN 648) 
ATLANTA (SSN 712) 


AUBREY 
AUSTIN 
AYLWIN 
*BADGER 
BAGLEY 


PITCH (FFG 34) 


(LPD 4) 

(FF 1081) 
(FF 1071) 
(FF 1069) 


*BAINBRIDGE (CGN 25) 
PALIT MIORE (SSN 704) 
BARB (SSN 596) 


BARBEY 


GEE Oe) 


RADFORD (DD 963) 


BARBOUR COUNTY (LST 1195) 
*BARNEY (DDG 6) 
Pak Nomeoie COUNTY (LSi 1e7 >) 
Bal Pise (SSN 68 1) 
BATON ROUGE (SSN 689) 
BEAUBORT. CATS 2) 
DPN A Pa eG 2 6)) 
BENJAMIN FRANKLIN (SSBN 640) 
BENDA EN Ss TODDERT “(DDG 222) 
BERGA Essie 667 ) 
BERK EES tesCp iG. 15) 
BIDDLE Ceeee4.) 

BELL Fishes ie? >) 
BIRMINGHAM (SSN 695) 
BLAK Ee GE OZ) 
BLUE “RiviG Eek ce 19) 
BLUEFISH Gera) 675) 
BOONE VG@nEe. 23) 


BOSTON 


CSN) 702) 


BOULDER (Est Piao) 
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* Indicates Ship that Responded to Survey 


ee 


YORK 
FRANCIS€@ 
FRANCITS@e 
YORK 

YORK 

SAN FRANCISCO 
NEW YORK 
MIAMI 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

SAN FRANCIS€® 
NEW YORK 
MIAMI 

NEW YORK 
MIAMI 

SAN FRANCIS@9 
SAN FRANCIS@O 
SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

NEW YORK 
MIAMI 

NEW YORK 

SAN FRANCISCO 
NEW YORK 
MIAMI 

SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
NEW YORK 

NEW YORK 

NEW YORK 
MIAMI 

SAN FRANCISCO 
NEW YORK 
Miah 

NEW YORK 

NEW YORK 


NEW 
SAN 
SAN 
NEW 
NEW 


Ze 


09564 
96660 
96663 
09564 
09573 
96660 
O9s7) 
34090 
09564 
96660 
09586 
96660 
09564 
34091 
09564 
34090 
96661 
96661 
96661 
09565 
96661 
96661 
SAe10 (5) | 
ON S105) 
CNS) Sys 
34090 
O90 
96661 
09505 
34091 
96678 
ONS oS 
96661 
9565 
09565 
09565 
34090 
96628 
09565 
34093 
ON oS 
Oe) 3G 5 


BOWEN (FF 1079) 
*BRADLEY (FF 1041) 
BREMERTON (SSN 698) 
*BREWION (FF 1086) 
PRaseok (DD 977) 


‘Beeoeok COUNTY (LST 1198) 


BRONSTEIN (FF 1037) 
BAO@kKE (FFG 1) 
BRUMBY (FF 1044) 
BRUNSWICK (ATS 3) 
BUCHANAN (DDG 14) 
BUmiagO (SSN 7/15) 
Beets CAE 27) 
CAPIRORNIA “(CGN 36) 
CALLAGHAN (DDG 994) 
*CALOOSAHATCHEE (AO 98) 
CAMDEN (AOE 2) 
CANTSTEO (AO 99) 
CAMOWANNO (FF 1093) 
*CARON (DD 970) 


Cae mii PULASKI (SSBN 633) 


CAVALLA (SSN 684) 
CAYUGA (LST 1186) 
*CHANDLER (DDG 996) 


CHaRians FF. 


ADAMS (DDG 2) 


*CHAR EST ON CLKARI 13) 
*CIMARRON (AO 177) 
CINCINNATI (SSN 693) 


CepeeemecOoRPUS@@nki Stl (SSN 705) 


~Cakhe ERG 11) 


= CIAL EAN 


Ragereito (DDG 5S) 


CLEVELAND (LPD 7) 
CLIFTON SPRAGUE (FFG 16) 
COCHRANE (DDG 21) 

COMTE DE GRASSE (DD 974) 
*CONNOLE (FF 1056) 
CONOLLY (DD 979) 
CONYNGHAM (DDG 17) 

COOK (FF 1083) 

COONTZ (DDG 40) 
*COPELAND (FFG 25) 
CORONADO (AGF 11) 
*CROMMELIN (FFG 37) 

CURTS (FFG 38) 
*CUSHING (DD 985) 

DACE (SSN 607) 

DAHLGREN (DDG 43) 

DALE (CG 19) 

*DALLAS (SSN 700) 

DANIEL BOONE (SSBN 629) 


DANIEL WEBSTER (SSBN 626) 


hal 


MIAMI 

SAN, FReN CISCO 
SAN FRANCISCO 
SA RAN GaesGO 
NEW YORK 

SaNeE RAN CISCO 
SAN FRANCISCO 
SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
SAN FRANCISCO 
SAN TER ANC USCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
NEW YORK 

NEW YORK 

NEW YORK 
MIAMI 

SAN FRANCISCO 
SAN FRANCISCO 
SANT ERANCISCO 
MIAMI 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

NEW YORK 
MIAMI 

NEW YORK 

SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
NEW YORK 

NEW YORK 

NEW YORK 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

Sameer kaANGISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

NEW YORK 
bee 

NEW YORK 

MADE LI 

NEW YORK 


34090 
96661 
96661 
96661 
O9Se5 
96661 
96661 
96661 
34090 
96661 
96661 
96661 
09565 
96662 
96662 
09566 
96662 
09566 
09566 
09566 
34092 
96662 
96662 
96662 
34090 
09566 
96662 
09566 
09566 
34090 
09586 
96662 
34093 
96662 
09566 
09566 
09566 
09566 
96662 
09500 
96662 
09566 
96662 
96662 
96662 
09> ay 
O9O>G7 
34090 
O93G7 
34090 
09S 77! 


*DAVID R. RAY (DD 971) 
*DAVIDSON (FF 1045) 
*DENVER (LPD 9) 
*DETROIT (AOE 4) 
DEWERT (FFG 45) 
DEWEY (DDG 45) 
DEYO (DD 989) 
DONALD B. BEARY (FF 1085) 
DOWNES (FF 1070) 
DOYRE Gn nC o } 
DRUM (SSN 677) 
*DUBUQUE (LPD 8) 
DULUTH (LPD 6) 
DUNCAN (FFG 10) 
DURHAM (LKA 114) 
EDENTON (ATS 1) 
EDSON (DD 946) 
“EDWARD MCDONNELL (FF 1043) 
EL PASO (LKA 117) 
“ELLIOT (DD 967) 
ELMER MONTGOMERY (FF 1082) 
*ENGLAND (CG 22) 
*ESTOCIN (FFG 15) 
*FAHRION (FFG 22) 
*FAIRFAX COUNTY (LST 1193) 
“FANNING (FF 1076) 
FARRAGUT (DDG 37) 
FIFE (DD 991) 
FINBACK (SSN 670) 
FLASHER (SSN 613) 
Pie (FRG) 21) 
FLETCHER (DD 992) 
*FLINT (AE 32) 
*FLORIDA (SSBN 728) 
FLORIKAN (ASR 9) 
FLYING FISH (SSN 673) 
*FORT FISHER (LSD 40) 
*FOx eee 32) 
*FRANCIS HAMMOND (FF 1067) 
FRANCIS SCOTT KEY (SSBN 657) 
“FREDERICK (LST 1184) 
*FRESNO (LST 1182) 
GALLERY (FFG 26) 
“GARCIA (FF 1040) 
GATO (SSN 615) 
GEORGE BANCROFT (SSBN 643) 
GEORGE C. MARSHALL (SSBN 654) 
“GEORGE PHILIP (FFG 12) 
“GEORGE WASHINGTON (SSN 598) 
GEORGE W. CARVER (SSBN 656) 
“GEORGIA (SSBN 729) 


ie 2 


SAN FRANCESCO 
SAN FRANG@iS eo 
SAN FRANCISCO 
NEW YORK 
MIAMI 

MIAMI 

MIAMI 

NEW YORK 

SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
SAN FRANCIS eo 
SAN ERANCTSG 
SAN FRANCESCO 
SAN “ERANCIS CO 
NEW YORK 

NEW YORK 
MIAMI 

NEW YORK 

Seal ile 

MIAMI 

SAN NAN SO 
MIAMI 

MIAMI 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
NEW YORK 

SAN URPRANCISCO 
Melee 

SAN FRANCISCO 
SAN ERANCESCO 
Sie A eee 

SAN ERANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
SAN FRANCISCO 
Pole Mel 

MIAMI 

NEW YORK 
MIAMI 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

NEW YORK 

SEA ie 


DO Ot, 
96663 
96663 
O12, 316) 7) 
34090 
34090 
34090 
09565 
96663 
34090 
96663 
96663 
96663 
GOC0> 
961603 
09568 
09568 
34092 
09568 
Sooo 
34092 
96664 
34091 
34091 
O95e9 
SNE) 
09569 
96665 
Oke) Sion’, 
96665 
34091 
96665 
96665 
Sew 
96665 
09569 
SAO 7 
96665 
96667 
34091 
O60 OS 
96665 
S409 1 
34091 
O95 72) 
34090 
O95 7s 
9OG7 > 
OFS) S1SHIh 
09566 
98799 


GERMANTOWN (LSD 42) 
GLOVER (FF 1098) 
*GOLDSBOROUGH (DDG 20) 


GRAY 


(FF 1054) 


GRAYLING (SSN 646) 
GREENLING (SSN 614) 
Gkimiey (CG 21) 
GROTON (SSN 694) 
CURR PrioH (SSN Gil? ) 
GUITARRO (SSN 665) 
GURNARD (SSN 662) 
HADDO (SSN 604) 
WADDOCK (SSN 621) 
HALEAKALA (AE 25) 


HALL 


ers 1030) 


WAaboEY (CG 23) 
*HALYBURTON (FFG 40) 
PAMIGRAEAD "CSSiimeG63 ) 

HAR EAN GOUNTY (LS 1196) 


HAROLD E. 


HOME O74. ) 


PARR Yeme YARNE OE e@eG 17) 


HARRY W. 


HIE; Cie oso} 


HAWKBILL (SSN 666) 
“HAYLER (DD 997) 


HSN Re Be 


WILSON (DDG 7) 


Mie LAY  (SoBNEO2 5) 


HSN Y L. 


SMS ONmaeoo by 655) 


Hee BURN (FE hos a) 
*HERMITAGE (LSD 34) 
*HEWITT (DD 966) 


*HOEL 


(DDG 13) 


“HORNE CCG 30) 
HOUS Ue (CoSN 71.3.) 
INDIANAPOLIS (SSN 697) 
INGERSOLL (DD 990) 


*TOWA 


(BB 61) 


* JACK WILLIAMS (FFG 24) 


JACK 


(SSN 605) 


JACKSONVILLE (SSN 699) 


JAMES. ake 


POG s o BiNeaaS ) 


JAMES TPADISON (SSBN 627 ) 
JAMES MONROE (SSBN 622) 
JAR hie (f FG 833) 


1) Bor amelie. 


JOHN 
JOHN 
JOHN 
JOHN 
JOHN 
* JOHN 
JOHN 


BROWN (FF 1089) 
HOOK Cres 19) 
MOA « So bine 2 QO!) 

C. CALHOUN (SSBN 630) 
HANCOCK (DD 981) 

MING (DDG 3) 

Een iL (FRG Ze) 
MARSHALL (SSN 611) 


Ie 3 


SEATTLE 

NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
MIAMI 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN PRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
MIAMI 

NEW YORK 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SEATTLE 

NEW YORK 

SAN FRANCISCO 
MIAMI 

MIAMI 

SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 
MIAMI 

NEW YORK 

NEW YORK 

ela Mel 

Pia 

MIAMI 

SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
MIAME 

MIAMI 

PAM. 

NEW YORK 
MIAMI 

SHeATTLE 


98134 
G25 70 
96666 
96666 
34091 
Oa 79, 
96666 
Gy570 
96666 
96666 
96666 
96667 
96667 
96667 
34092 
96667 
34091 
G2573 
G75 
9666/7 
09594 
96667 
pono? 
O95 / 3 
90003 
34090 
34093 
96667 
97 3 
9666/7 
900077 
9666/7 
96667 
96668 
96668 
537 
34093 
Oa > 
C3575 
34092 
34092 
34092 
96669 
34090 
96672 
34093 
34090 
34091 
OSS ® 
34091 
98799 
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JOHN RODGERS (DD 983) MIAMI 34092 
JOHN YOUNG (DD 973) SAN FRANCISCO 96686 
JOSEPH HEWES (FF 1078) MIAMI 34091 
* JOSEPH STRAUSS (DDG 16) SAN FRANCISCO 96678 
JOSERHUS Mah einemmaee 927) NEW YORK 09567 
* JOUR TGC 29) SAN FRANCISCO 96669 
*JULIUS A. FURER (FFG 6) MIAMI 34091 
* JUNEAU (LPD 10) SAN FRANCISCO 96669 
KALAMAZOO (AOR 6) NEW YORK 09576 
KAMEHAMEHA (SSBN 642) NEW YORK 09576 
KANSAS CITY (AOR 3) SAN FRANCISCO 96670 
KIDD (DDG 993) NEW YORK 09576 
KING (DDG 41) NEW YORK 09576 
KINKAID (DD 965) SAN FRANCISCO 96670 
*KIRK (FF 1087) SAN FRANCISCO 96670 
KISKA (AE 35) SAN FRANCISCO 96670 
KITTYWAKE (ASR 13) NEW YORK 09576 
KLAKRING (FFG 42) MIAMI 34091 
KNOX (FF 1052) SAN FRANCISCO 96670 
KOELSCH (FF 1049) MIAMI 34091 
i SOL CSS OT SAN FRANCISCO 96671 
*LA MOURE COUNTY (LST 1194) NEW YORK 09577 
LA SALLE (AGF 3) NEW YORK 09577 
LAFAYETTE (SSBN 616) NEW YORK 09577 
LANG (FF 1060) SAN FRANCISCO 96671 
LAPON (SSN 661) NEW YORK 09577 
LAWRENCE (DDG 4) NEW YORK 09577 
*LEAHY (CG 16) SAN FRANCISCO 96671 
*LEFTWICH (DD 984) SAN FRANCISCO 96671 
LEONARD P. LIPSCOMB (SSN 685) NEW YORK 09577 
LEWIS AND CLARK (SSBN 644) MIAMI 34091 
LEWIS B. PULLER (FFG 23) SAN FRANCISCO 96675 
LEXINGTON (AVT 16) MIAMI 34088 
LOCKWOOD (FF 1064) SAN FRANCISCO 96671 
LONG BEACH (CGN 9) SEATTLE 98799 
LOS ANGELES (SSN 688) SAN FRANCISCO 96671 
LUCHMGNDEe 36) MIAMI 34091 
LYNDE MC CORMICK (DDG 8) SAN FRANCISCO 96672 
L. MENDEL RIVERS (SSN 686) MIAMI 34092 
*MACDONOUGH (DDG 39) MIAMI 34092 
“MAHAN (DDG 42) MIAMI 34092 
MAHLON S. TISDALE (FFG 27) SAN FRANCISCO 96679 
*MANITIWOC (LST 1180) NEW YORK 09578 
MARIANO G. VALLEJO (SSBN 658) MIAMI | 34093 
*MARVIN SHIELDS (FF 1066) SAN FRANCISCO 96678 
“MAUNA KEA (AE 22) SAN FRANCISCO 96672 
MC CLOY (FF 1038) NEW YORK 09578 
MC CLUSKY (FFG 41) SAN FRANCISCO 96672 
MC INERNEY (FFG 8) MIAMI 34092 
MCCANDLESS (FF°1084) NEW YORK 09578 
MEMPHIS (SSN 691) NEW YORK 09578 


MERRILL (DD 976) 
MERRIMACK (AO 179) 
MEYERKORD (FF 1058) 
MICHIGAN (SSBN 727) 
*MILLER (FF 1091) 

MILWAUKEE (AOR 2) 

MINNEAPOLIS-ST PAUL (SSN 708) 
*MISSISSIPPI (CGN 40Q) 

MOBILE (LKA 115) 
*MOINESTER (FF 1097) 

MONONGAHELA (AO 178) 
*MONTICELLO (LSD 35) 
*MOOSEBRUGGER (DD 980) 

MOUNT BAKER (AE 34) 

MOUNT HOOD (AE 29) 
*MOUNT VERNON (LSD 39) 

MOUNT WHITNEY (LCC 20) 
*NARWHAL (SSN 671) 
*NASHVILLE (LPD 13) 

NATHAN HALE (SSBN 623) 

NATHANIEL GREENE (SSBN 636) 
*NEW JERSEY (BB 62) 

NEW YORK CITY (SSN 696) 
*NEWPORT (LST 1179) 
“NICHOLAS (FFG 47) 

NICHOLSON (DD 982) 
*NITRO (AE 23) 

NORFOLK (SSN 714) 

NORTON SOUND (AVM 1) 

O CALLAHAN (FF 1051) 

OBANNON (DD 987) 
*OBRIEN (DD 975) 

*OGDEN (LPD 5) 

OHIO (SSBN 726) 

OLDENDORF (DD 972) 
*OLIVER HAZARD PERRY (FFG 7) 
“OMAHA (SSN 692) 

ORTOLAN (ASR 22) 
*OUELLET (FF 1077) 

PARCHE (SSN 683) 
*PARGO (SSN 650) 
“PATTERSON (FF 1061) 
*PAUL F. FOSTER (DD 964) 

PENSACOLA (LSD 38) 

PEORIA (LST 1183) 

PERMIT (SSN 594) 

PETERSON (DD 969) 

PETREL (ASR 14) 

PHARRIS (FF 1094) 

PHILADELPHIA (SSN 690) 

PHOENIX (SSN 702) 


28) 


SAN FRANCISCO 
NEW YORK 

ons KRANCISCO 
Seal tLe 

NEW YORK 

NEW YORK 

NEW YORK 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

NEW YORK 

sall PRANGITSCO 
MIAMI 

WOE wu 

SAN TE RANCISCO 
SAN FRANCISCO 
NEW YORK 
MIAMI 

NEW YORK 
MIAMI 

NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 
MIAMI 

Pra MT 

NEW YORK 

NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
SAN PRANCISCO 
SEATTLE 

SAN FRANCISCO 
MIAMI 

SA er hal els CoO 
PA TIT 

oo Nyhan CISCO 
SAN FRANCISCO 
NEW YORK 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 
Pea el 

NEW YORK 

NEW YORK 

NEW YORK 


96672 
OSS 75 
96672 
Cee 
09578 
09376 
Oho) Stirs) 
OSs7s 
96672 
09578 
09a 7S 
96672 
34092 
34092 
96672 
90672 
Oy 
34092 
09579 
34091 
09570 
96688 
96673 
O7s79 
34092 
34092 
One De 
09579 
96673 
96674 
34092 
96674 
96674 
pero? 
96674 
34092 
96674 
54092 
96674 
96675 
OG 2 
Ogae2 
96665 
09582 
96675 
96675 
09522 
34092 
OgacG 2 
09582 
BI SES oye 


PIGEON (ASR 21) 
PINTADO (SSN 672) 
PLATTE (AO 186) 
PLUNGER (SSN 595) 
POGY (SSN 647) 
*POINT LOMA (AGDS 2) 
POLLACK (SSN 603) 
*PONCE (LPD 15) 
PORTLAND (LSD 37) 
PORTSMOUTH (SSN 707) 
PREBLE (DDG 46) 
PUFFER (SSN 652) 
PYRO (AE 24) 
QUEENFISH (SSN 651) 
*RACINE (LST 1191) 
RALEIGH (LPD 1) 
RAMSEY (FFG 2) 
RATHBURNE (FF 1057) 
RAY (SSN 653) 
REASONER (FF 1063) 
REEVES (CG 24) 

REID (FFG 30) 
RUSSELL (SSN 687) 


‘RICHARD Bo 
RIGHARD E. 
RICHARD L. 
REGHMOND' K. TURNER (GGeZ0) 


BYRD "@UWG 23) 
PAGE (FF Ga ) 


ROANOKE (AOR 7) 
*ROARK (FF 1053) 


ROE Talaieee ss. 


PEARS (tie G73) 


*ROBISON (DDG 12) 
*SACRAMENTO (AOE 1) 
*SACHNMAW (LST 11eag) 
*SAM HOUSTON (SSN 609) 
SAM RAYBURN (SSBN 635) 
SAMPLE (FF 1048) 
“SAMPOCH (DDG 10) 


* SS AMUEIEa 


Mek oON Chis 1 3) 
SAN BERNARDINO (LST i389) 


SAN FRANCISCO (SSN 711) 
SAND LANCE (660) 

SANTA BARBARA (AE 28) 
SARGO (SSN 583) 
SAVANNAH (AOR 4) 

SCAMP (SSN 588) 
SCHENECTADY (LST 1185) 
“SCHOFIELD (FFG 3) 
*SCOTT (DDG 995) 
SCULPIN (SSN 590) 

SEA DEVIL (SSN 664) 
SEAHORSE (SSN 669) 
SEATTLE (AOE 3) 
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SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

NEW YORK 

NEW YORK 

NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
Mar Aol 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

NEW YORK 

NEW YORK 
MIAMI 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
SSIS IEE Ale 

NEW YORK 
SBATILE 

NEW YORK 

SAN FRANCISCO 
MIAMI 

Beal 

SAN FRAN S CO 
SAN FRANCISCO 
MIAMI 

MIAMI 

SAN FRANCISCO 
NEW YORK 

NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

NEW YORK 
MIAMI 

MIAMI 

NEW YORK 


96675 
Ger 5 
OE Z 
90075 
SON) TES) 
96675 
Sole Ss 
ON) Sey 
OOS ez 
09582 
Oe S2 
96675 
96675 
96676 
9667/7 
09586 
96677 
96677 
34092 
96677 
90 Ome 
96677 
09586 
09565 
09582 
34093 
96677 
96677 
96675 
96677 
2) 1) 2) 
OO 367 
8) SNS) 
09586 
96678 
34093 
34092 
96678 
96678 
34093 
34093 
96678 
OI Sia I 
ONT Se) 7 
966/78 
96678 
09587 
OOD ey 
34093 
34093 
Oo Sor 


SEAWOLF (SSN 575) 

*SELLERS (DDG 11) 

SEMMES (DDG 18) 
SHARK (SSN 591) 

*SHASTA (AE 33) 

*SHREVEPORT (LPD 12) 

*SIDES (FFG 14) 
SILVERSIDES (SSN 679) 
SIMON BOLIVAR (SSBN 641) 
SKATE (SSN 578) 

SKIPJACK (SSN 585) 
SNOOK (SSN 592) 

SOUTH CAROLINA (CGN 37) 
SPADEFISH (SSN 668) 

*SPARTANBURG COUNTY (LST 1192) 

*SPIEGEL GROVE (LSD 32) 

*SPRUANCE (DD 963) 

*ST LOUIS (LKA 116) 

*STARK (FFG 31) 

STEIN (FF 1065) 

*STEPHEN W. GROVES (FFG 29) 

*STERETT (CG 31) 
STONEWALL JACKSON (SSBN 634) 
STUMP (DD 978) 

*STURGEON (SSN 637) 
SUMTER (LST 1181) 
SUNBIRD (ASR 15) 

SUNFISH (SSN 649) 
SURIBACHI (AE 21) 
SWORDFISH (SSN 579) 
TALBOT (FFG 4) 

TATTNALL (DDG 19) 

TAUTOG (SSN 639) 
TECUMSEH (SSBN 628) 
“TEXAS (CGN 39) 

THACH (FFG 43) 

THOMAS C. HART (FF 1092) 

*THOMAS JEFFERSON (SSN 618) 
THORN (DD 988) 
TICONDEROGA (CG 47) 
TINOSA (SSN 606) 

TOWERS (DDG 9) 
TRAPANG (SSN 674) 

*TRENTON (LPD 14) 

TRIPPE (FF 1075) 
TRUETT (FF 1095) 

*TRUXTUN (CGN 35) 
TULLIBEE (SSN 597) 
TUNNEY (SSN 682) 
TUSCALOOSA (LST 1187) 
ULYSSES S. GRANT (SSBN 631) 
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SAN FRAN@ISCO 
MIAMI 

MIAMI 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

SAiiee RANGEISCO 
NEW YORK 
MIAMI 

SAN PRANGISCO 
NEW YORK 

NEW YORK 

NEW YORK 

NEW YORK 

NEW YORK 

NEW YORK 

NEW YORK 

SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
MIAMI 

SAN FRANCISCO 
MIAMI 

NEW YORK 
MIAMI 

NEW YORK 

NEW YORK 
MCAT 

NEW YORK 

SAN FRANCISCO 
MIAMI 

MIAMI 

SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 
MIAMI 

MIAMI 

NEW YORK 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

NEW YORK 

WO well 

NEW YORK 

SAN FRANCISCO 
NEW YORK 

Sa PRANCISCO 
SAN FRANCISCO 
NEW YORK 


96678 
3400 
34093 
O93 oy 
96678 
Go 
96678 
Oo oy 
34090 
966/78 
ON ens 
OSs e 7 
O92 
09 3a 
OM ys) i) 
OoD07 
OW She! 
96678 
34093 
96678 
34091 
96678 
34091 
OS Seng 
34093 
Oe aye ts 
OO so / 
34093 
Joa / 
96678 
54093 
34093 
Door? 
09588 
Yo679 
96674 
09573 
34081 
54093 
09588 
095600 
96679 
09566 
OREN ise) 
34093 
Oe seis 
96679 
O9586 
96679 
Boor 2 
09570 


UNDERWOOD (FFG 36) 
*VALDEZ (FF 1096) 
“VANCOUVER (LPD 2) 
VANDEGRIFT (FFG 48) 
VIRGINIA (CGN 38) 

VOGE (FF 1047) 

VON STEUBEN (SSBN 632) 
*VREELAND (FF 1068) 

WABASH (AOR 5) 

WADDELL (DDG 24) 
WADSWORTH (FFG 9) 
WAINWRIGHT (CG 28) 

*WHALE (SSN 638) 

WHIDBEY ISLAND (LSD 41) 
WHIPPLE (FF 1062) 

WICHITA (AOR 1) 

WILL ROGERS (SSBN 659) 
“WILLAMETTE (AO 180) 
WILLIAM H STANDLEY (CG 32) 
WILLIAM H. BATES (SSN 680) 
*WILLIAM V. PRATT (DDG 44) 
WOODROW WILSON (SSBN 624) 
WORDEN (CG 18) 

W. S. SIMS (FF 1059) 


ens) 


Mb Ae 

NEW YORK 

SAN FP RANGIESGY 
SAN FRANCISCO 
NEW YORK 
MIAMI 

MIAMI 

MIAMI 

SAN FRANCISCO 
SAN FRANCESCO 
SAN FRANCISCO 
MIAMI 

NEW YORK 
SA TT ee 

SAN FRANCISCO 
SAN FRANCISCO 
NEW YORK 

SAN FRANCISCO 
SAN FRANCISCO 
SAN FRANCISCO 
Mia 

MIAMI 

SAN FRANCISCO 
MIAMI 


34093 
ORES EHO 
96682 
96674 
Oe) Ss) s10) 
34093 
34093 
34093 
96683 
96683 
96683 
34093 
Oo) 
Goer 
96683 
96IGS3 
09586 
LO ONS) 
96678 
96661 
34092 
34093 
96683 
34093 


CODE 


UIC 
REQ 
Sik 


PD 


REC 


SHP 


STK 


Take 


RQT 


APrFENDI2A D 


PERE! SURVEY DATA 


LEGEND 

Sev ieenweve— Aiclantcia..ek = Pacific 

Ut teidenbmri1catrone Cede of Ship 
Requisition Date 

serial Number of Requisition: W = CASREP 
Prig@pttyeDesiocnator: »~Ol — 13 
isseweePrionity Group: } | =- 3 

Receipt Date 

Ship Date 

Mode of Shipment - see Fig. I[V-2 
isetpenemotocek Point, —- tse Fic. LV-3 
Integrated Logistics Overhaul: Yes or No 
Deployed: Yes or No 

Tramesportation Time: REC minus SHP 


Total Requisition Time: REC minus REQ 
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UIC 


968 
2968 
3062 
3062 
3062 
3062 
20162 
S012 
Ola 
Oo 
3062 
30672 
SZ 
SYS), 
3132 
BRS, 3. 
5135 
SS); 
a5 
Sy BS as. 
Sulkess, 
o> 
SE lkSss: 
4677 
4677 
Ow al 
4677 
4677 
4677 
4677 
Ne) 7! 
4677 
4677 
4677 
4677 
4677 
4677 
4677 
4699 
4699 
4699 
4699 
4699 
4699 
4699 
4699 
4699 
4699 


TAGE 


ISG: 
laa 


REQ 


4279 
4277 
4278 
4278 
4278 
4291 
4290 
4278 
4278 
4278 
4278 
4278 
4278 
4310 
4310 
4321 
4297 
4297 
4285 
4310 
4357 
4284 
4292 
4275 
4275 
4283 
WAT i 
4279 
4283 
4275 
4279 
OTS, 
4279 
4279 
4279 
4282 
ae 
4279 
4277 
4280 
428/ 
4287 
4287 
4287 
4284 
428/7 
4287 
428/7 


SER 


A053 
AQ29 
0007 
0022 
OGZ6 
0474 
0374 
OOC> 
0024 
0023 
0025 
Ona 
0014 
0607 
0643 
Oe: 
0401 
Oar 
0205 
0616 
1069 
WO23 
W393 
A003 
AQO1 
W187 
A004 
AZ I 
A186 
A002 
A136 
AQO7 
A138 
BAZ 2 
A125 
AUS 
A135 
A124 
WOO] 
AQOS5 
AOT 3 
AOL1 
AO15 
A014 
WOO7 
AO10 
AQ12 
A021 
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REC 


4283 
4286 
4298 
4303 
4303 
4352 
4305 
4298 
4303 
4319 
4303 
4303 
S072 
4325 
4331 
4359 
4300 
4325 
4331 
4331 
SO Ih 
4325 
4299 
4289 
4284 
4305 
4285 
4338 
4306 
4285 
4325 
4289 
4375 
4338 
4325 
4356 
4325 
4320 
4285 
4305 
0 ke: 
5018 
4319 
4319 
4305 
4307 
4306 
4356 
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Silat te 


4283 
4285 
4288 
4298 
4298 
4302 
4300 
4288 
4298 
4298 
4295 
4288 
SOW Z 
4320 
4328 
4351 
4298 
4321 
4314 
4320 
5018 
4289 
4298 
4278 
4276 
4284 
4276 
4303 
4297 
4279 
4283 
4276 
4283 
4299 
4283 
4348 
4283 
eA oS: 
4279 
4280 
4290 
4290 
4292 
4293 
4285 
ae 
4288 
4288 
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NBZ 
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NDZ 
NDZ 
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NDZ 
NDZ 
NDZ 
NNI 
NDZ 
NDZ 
NDZ 
NPZ 
NDZ 
NDZ 
NDZ 
NDZ 
NZY 
NPZ 
NNZ 
NNZ 
SUC 
NNZ 
NNZ 
NNZ 
NNZ 
NRZ 
NNZ 
NRZ 
NNZ 
NRZ 
poe 
NRZ 
NRZ 
NNZ 
NNZ 
NRZ 
NRZ 
NUZ 
S9C 
NDZ 
Sigal 
NNZ 
NNG 
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4699 
4699 
let 7 
Sy 
pL 17 
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Dal lo/ 
SL Ly 
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Salva | 
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Slay 
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seksi, 
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FFG 
FFG 
SSN 
SSN 
SON 
SON 
SSN 
SSN 
SON 
SSN 
OSN 
SON 
Sof 
SSN 
SON 
SSN 
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SSN 
SSN 
SSN 
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SON 
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428/ 
4287 
4275 
4289 
4275 
4275 
4276 
4291 
4289 
4275 
4276 
4341 
4289 
4341] 
434] 
4341] 
4289 
4289 
434] 
4284 
4284 
4300 
4300 
4310 
4331 
4300 
4300 
a Sl 
4314 
4300 
4331 
4300 
4300 
4300 
4305 
4278 
4275 
4283 
4283 
4283 
4275 
4277 
4275 
4283 
4283 
Ls a 
4278 
4279 
4283 
4279 
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4331 
4285 
4296 
4285 
4285 
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4320 
4320 
4285 
4277 
BONO 
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Sonne 
5010 
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A312 
4332 
SAI 
4312 
4352 
4324 
4310 
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4342 
4301 
4324 
4331 
4342 
4324 
4345 
4306 
4306 
4306 
4325 
4279 
Se Re: 
4298 
4321 
4298 
4328 
4279 
4298 
4319 
4298 
4298 
4280 
4283 
4298 
4280 
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433.521 
4325 
4277 
4290 
4276 
4277 
4276 
4299 
4300 
4277 
4276 
4349 
4295 
4349 
4349 
4349 
4295 
4295 
4349 
4292 
4292 
Ee 7. 
4306 
4311 
4326 
4300 
4314 
4331 
4335 
4313 
4343 
4305 
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